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ABSTRACT
The purpose of this investigation was to determine 
the effects of four fertilizers and eight watering regimes 
on the growth of young Phoenix Roebelenii O'Brian, palms 
in an attempt to find a means of accelerating growth.
Six experiments were conducted to determine the 
effects of: three rates of Osmocote 18-6-12, N, P2O5 and
1^0, three rates of Peter's 25-9-17 fertilizer and three 
rates of a combination of the two fertilizers on growth of 
young seedlings and on the growth of one-year-old palms; 
seed scarification, no scarification and 24 hour water soak 
on germination; frequency of application of one rate of 
Peter's 25-9-17 fertilizer on growth; a single rate of 
Osmocote 18-6-12, 8-9 month release formulation, 19-6-12, 
3-4 month release formulation and SulfurKote 21-6-12, 6 
month release formulation, fertilizers on soluble salts 
release rate and growth; three rates of dolomitic limestone 
in Metro 500 Mix on growth.
This research has shown that P. Roebelenii O'Brian, 
palm seeds will germinate significantly better if seed 
scarification treatments are provided prior to planting. 
Leaf length was not a reliable growth measurement. Leaf 
number appeared to be a reliable growth measurement.
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Fertilizer additions of Osmocote 18-6-12 and Peter's 
25-9-17 produced plants with significantly more leaves 
than plants not fertilized. In Experiment 5, plants fer­
tilized with Osmocote 18-6-12 produced significantly more 
foliage dry weight than plants fertilized with SulfurKote 
21-6-12. Results from Experiments 4 and 5 indicated that 
continued use of Peter's 25-9-17, Osmocote 18-6-12, 
19-6-12 and SulfurKote 21-6-12 fertilizers at the same 
quantity and rate would result in a significant linear 
increase in total leachate soluble salts. Increasing the 
dolomitic limestone concentrations by 50 and 100 percent 
in Metro 500 Mix did not induce chlorosis over a 17 week 
period, but it significantly decreased foliage, root and 
total dry weights.
More research is needed to more accurately predict 
the fertility needs for optimum growth of palms.
xxvi
INTRODUCTION
The subject of ornamental palm nutrition is difficult 
to discuss principally because research on nutrition of 
palms has been limited to those species grown commercially 
for their products, namely coconuts, dates and oil palms 
(31, 28, 29, 22, 26, 35, 63, 36).
Since the foliage industry began an important upsurge 
about ten years ago, interest in indoor plants has become 
more popular (85). Even plant interiorscaping, a rela­
tively new industry, has evolved since the foliage boon 
(38, 33). The public has become acquainted with shopping 
centers which are completely enclosed, having an abundance 
of tropical plants. Commercial and public buildings have 
also incorporated foliage plants as part of the interior 
design. Palms have played an important part in creating a 
tropical effect in many interiorscapes.
As interest grew more and more problems arose per­
taining to the culture of indoor plants. Such factors as 
light intensity and duration, nutrition, watering regimes, 
air circulation and climate control, insect and disease 
control all became important questions to those individuals 
maintaining foliage plants indoors.
2Another major problem was the production of foliage 
plants for interior spaces. The quantity of certain plants 
had to be increased in a relatively short period. Quality 
also had to be consistent with the way in which the plants 
were originally grown in the nursery. This brought the 
concept of acclimatization before many growers and revolu­
tionized the way in which many foliage plants were to be 
grown (76, 17, 18, 78, 19, 20, 16, 15, 21, 13, 12, and 14).
As retail sales soared, nurserymen brought their 
questions to university researchers. In Florida this 
resulted in the establishment of the Agricultural Research 
Center, Apopka, Florida, devoted solely to research on a 
myrad of tropical foliage plants. Preliminary research 
has been conducted with foliage palms such as, Chamaedorea 
elegans Mart., Chrysalidocarpus lutescens H. Wendl. and 
Howea Fosteriana Becc. Studies to determine fertilizer 
rates, foliar analysis and constant fertilization rates 
were conducted to help the grower produce a more saleable 
plant faster (18, 76, 77).
However, little research has been conducted with 
Phoenix Roebelenii 0'Brlan--the pigmy date palm. This palm 
has slender, soft, pinnately compound leaves and a trunk 
that rarely reaches eight feet, which makes it ideal for 
interior spaces. The small size makes it a desirable 
ornamental date palm. It is well adapted to container cul­
ture and will tolerate both shade and full sunlight.
3Although this palm has many attributes, propagation 
can be difficult and time consuming. Seeds are currently 
the only practical way of propagating the species. Even 
though seed germination is rather rapid (approximately 40 
days) compared to some other palms, percent germination 
can often be less than 50 percent, depending on how long 
the seeds are saved from the time of harvest.
Locating seed can be another important problem. Very 
few areas of the country, southern California, Florida and 
south Texas, can successfully grow this palm outdoors with­
out winter protection. Therefore, few growers have con­
centrated their efforts on growing stock plants. Occa­
sionally, novice gardeners will make seed available through 
state agricultural market bulletins. However, this is an 
erratic and unreliable source for commercial production.
At the onset of this project one of the major problems was 
securing seeds, and they were finally obtained from a 
grower who advertised in the Florida Market Bulletin.
Phoenix Roebelenii O'Brian, seedling liners are 
available through a few nurseries eg. S. Arthur Peterson, 
Inc., of Florida, Delray Beach, Fla.; Hines Wholesale 
Nurseries Inc., Santa Ana, Calif, and Charlie Cook Asso­
ciates Inc., Dallas, Tx. These plants are in the 2-3 leaf 
stage, and it would take a considerable length of time to 
reach a saleable size; 1-2 years depending on the buyer's
4personal size preference and the producer's growing con­
ditions .
The purpose of this study is two-fold: to provide
additional information on foliage palms and to determine a 
fertilizer plus watering regime which would allow growers 
to produce a saleable P. Roebelenii O'Brian palm more 
quickly.
REVIEW OF LITERATURE
Introduction to Palms
There are over 4,000 species of palms (34, 71) which 
belong to the class Angiospermae, subclass Monocotyledoneae 
(92). Monocotyledons typically exhibit the following char­
acteristics. The embryo contains one cotyledon. The 
flower parts usually contain three components, for example, 
three petals or multiples of three (8). The vascular tis­
sue of the stem usually contains scattered vascular bundles 
and the cambium is usually absent while the leaves are 
usually parallel veined (92).
A single order Principes contains the family Palmae, 
synonymous with Arecaceae. The family contains over 212 
genera of palms (65).
Classification of Phoenix Roebelenii 0*Brian.
Moore (67) has classified the family Palmae into 15 
sub-families. Many of the 15 sub-families contain genera 
of palms with which most palm enthusiasts are familiar.
Phoenix Roebelenii O'Brian. are Phoenicoid palms;
(1 genus, 17 species). All members possess pinnate leaves 
with stout spines in place of normal pinnae at the base of
5
6the leaf. Flowers are usually interfoliar and the plants 
are dioecious. The important genus is Phoenix (66, 67).
DESCRIPTION:
Phoenix Roebelenii O'Brian. (P. lourelei)
Common name: dwarf date or pigmy date palm
Origin: found in the spring of 1889 on the banks of the
Mekong River, 22nd Parallel, Laos, Indochina by 
Carl Roebelen, German plant explorer; verified to 
be a new palm by James O'Brian, Royal Botanic 
Gardens at Kew (83).
Sex: dioecious
Trunk: mostly single but may be clustered, from 0.6096-
2.438m (2-8*) tall covered near the top with leaf- 
bases
Petiole: slender and short
Leaves: pinnately compound 30.48-45.72cm (12-18") long,
gracefully pendulous and recurving downward. 
Leaflets: 12.7-20.32cm (5-8") long, very narrow and
numerous, replaced near the petiole by slender 
weak spines, dark green in color, the newer 
leaves possess a partial powdery white covering 
(glaucous to tomentose)
Flower stalk (spadix): among the leaves (interfoliar), a
30.48cm (12") stem (peduncle) end­
ing in many branches (rachillae) 
Fruit: obloid 13mm (%") long (62)
7Phoenicoid palms may be found in Africa, Arabia,
India to Malaya and Sumatra, in dry regions usually near 
oases or in swamps. A fossil seed and fossil leaves were 
found from the late Eocene or early Oligocene (60-25 mil. 
yr.), in Texas. Fossil pollen was also found from the 
Eocene (40-60 mil. yr.) London Clay of Great Britain (67, 
47).
Sexual Propagation of Palms
Seeds constitute the sole method by which many palms 
may be propagated (70). The ideal palm seed are those 
from fully ripe fruit, planted within several days of har­
vest (23, 57). However, the viability of the seed does 
vary from species to species.
According to De Leon (23) several general rules can 
be applied to palm seeds. Those from subtropical areas, 
which have distinct hot and cool seasons, wet and dry 
seasons, and/or seed with a thick endocarp, remain viable 
for some time (two to three months). Examples of palms 
in this group include: Acrocomia, Archontophoenix,
Arecastrum, Attalea, Borassus, Brahea, Chamaerops, 
Coccothrinax, Copernicia, Dictyosperma, Elaeis, Howea, 
Hyphaene. Mascarena, Nannorrhops, Acoelorrhaphe, Phoenix, 
Pseudophoenix, Rhapis, Sabal, Serenoa, Thrinax, Trachy- 
carpus, and Trithrinax (14).
Seeds of short viability (two or three weeks) are 
from palms of the tropics where changes in temperature and
8rainfall are slight. Often they are from low swampy areas 
in the tropics. Actinorhytis, Areca, Balaka, Bentinckia, 
Bismarckia, Calyptrocalyx, Calyptronoma, Chambeyronia. 
Clinostigma, Cyrtostachys, Didymosperma, Drymophloeus. 
Eugeissona, Euterpe, Gronophyllum, Iguanura t Iriartea, 
Jessenia, Linospadix (Bachlaria), Loxococcus, Mauritia, 
Metroxylon, Nenga, Normanbya, Nypa, Oenocarpus, Oncosperma, 
Orania, Pinanga, Podococcus, Ptychoraphis, Raphia, Rho- 
paloblaste, Roscheria, Salacca, Socratea, Phoenicophorium, 
Veitchia, Verschaffeltia and Wettinia (23).
An intermediary group of tropical palms has seeds that 
remain viable for about four to six weeks (23). Genera in 
this group include: Aiphanes. Arenga, Astrocaryum, Bac-
tris, Caryota, Chamaedorea, Ghrysalidocarpus, Corypha, 
Cryosphila, Diplothemium, Geonoma, Heterospathe, Latania, 
Licuala, Livistona, Phytelephas. Pritchardia, Ptychosperma. 
Reinhardtia, Rhopalostylis, Roystonea, and Synechanthus. 
Dusting the seed with a fungicide such as Captan, Ferbam or 
Ziram will help prevent stagnation (80, 42).
Seed may be sown in flats or pans in any of a number 
of mixes. Some reported mixes include: a heat sterilized
mixture of one part rubbed peat moss and three parts 
screened woods sand or woodash (57, 5); one part fine wood 
shavings and one part rotted horse manure (7); perlite (53, 
80); washed sand (5); equal parts of peat moss, sand and 
vermiculite (57); soil (53); one part peat and one part
9sand (42); one part peat, one part sand and one part ver- 
miculite (42); 1/2 perlite, 1/2 peat moss (60); 1/2 per­
lite, 1/2 leaf mold (60); and 1/2 perlite, 1/2 volcanic 
rock (60). The seed should generally be covered to a depth 
equivalent to the thickness of the seed (71, 39) and kept 
moist but not overwatered (23, 80).
The optimum temperature for seed germination is above 
80°F (27°C). The use of a heat cable (80, 42) or a heat 
chamber (80) would be advisable. Loomis (57) has described 
how Edwin Johnson of Vero Beach, Florida successfully 
planted seeds in flats of coarse sand. Seed flats were 
placed one above the other in an unlighted and unventilated 
building with an iron roof, where daily temperatures were 
estimated at about 120°F (49°C) in summer (57). High ger­
mination resulted and was attributed to the large diurnal 
temperature fluctuations the seeds were subjected to during 
sunlight and darkness.
Johnson also hastened germination by placing difficult 
to germinate seeds in a controlled temperature water bath 
maintained at 150°F to 160°F (66-71°C) for two to three 
weeks, after which he planted the seeds in his germination 
house.
As a comparison Hyphaene thebaica (L.) Mart, seeds 
were planted under heat cables and in the iron-roofed ger­
mination house. Sprouting was obtained in approximately
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two weeks in the iron-roofed house but it required 2-3 
months to germinate over heat cables (57).
In reviewing the germination process, Read (80) sug­
gested six rules one should follow for successful germina­
tion.
1) "Use only fresh viable seed, since many palm
seeds lose their ability to germinate within 
a month or so.
2) Clean the seed carefully and dust with a 
fungicide.
3) Plant in a sterile, well drained and aerated 
medium (perlite).
4) Cover seed with about \  inch of finely shredded 
sphagnum moss and granite chips.
5) Keep the medium moist and warm (not less than 
80°F).
6) Do not allow seedlings to remain in the seedbed 
longer than necessary."
Culture After Germination
After the seeds germinate they should be grown in 50 
to 70 percent shade, with a high moisture content (48, 80). 
One should continue to maintain a warm, moist, well venti­
lated environment after germination. Application of a 
liquid fertilizer applied periodically will encourage fast 
growth (48).
11
Newly sprouted palm seeds need protection from heavy 
rains and drying winds. Position of the seedling is also 
important, especially with respect to rot-producing organ­
isms (48). Read (81) indicated that experience has shown 
that plants with roots exposed slightly above the soil 
level will survive more readily than those with the bud 
below the soil level. He suggested this because the bud of 
young palm seedlings is located almost next to the roots. 
Being in this location the bud is often more readily 
attacked by fungus than the bud of older plants which have 
stems raising the bud above the surface of the soil. Fre­
quently, the loss of the central unopened budleaf in newly 
transplanted seedlings is caused by a fungus disease 
entering through the leaf base where contact is made with 
the soil. This is especially true when seedlings are 
planted too deep. Read's observations of young palms have 
revealed an important characteristic. Their roots have a 
tough protective layer which prevents them from drying out 
when exposed to the air, particularly in shallowly planted 
young palms (80).
Seedlings should not be allowed to remain in the seed­
bed any longer than absolutely necessary (80). They should 
be removed from the seedbed about the time the first leaf 
begins to emerge (48). At this time the root system is 
just beginning to develop and few, if any, rootlets will be 
lost in transplanting. If potting is delayed too long, the 
seedlings often suffer loss of roots.
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The young seedlings will also have probably already 
utilized all the nutrients stored in the endosperm, so that 
undamaged roots are important to survival (48).
Tomlinson (89) pointed out that in monocotyledons, the 
first root is replaced very early by many adventitious 
roots. Braun (7) reported that seedlings with long fleshy 
roots should be lifted out carefully, as they are extremely 
susceptible to root damage. McCurrach (62) also stated 
that when roots were cut off they never resumed growth.
When transplanting the size of the container depends 
on the rate of growth of the individual species and the 
size of the seedlings themselves (7). The seedlings should 
be repotted as needed into pots as small as would accom­
modate the plants (45).
Potting Mixtures
When the endosperm has been exhausted, the vigor of 
the young seedlings will decline unless they have been 
transplanted into a medium having the required nutrients.
A number of general potting mixtures include: 1/3 peat
moss, 1/3 perlite and 1/3 pasteurized sandy garden soil 
(80). According to Braun (7) delicate Chamaedorea spp. 
require a mixture of leaf mold, old cattle manure, with 
sand added. Another mix for more robust species is two 
parts loam, one part cattle manure, some sand, horn chips, 
and bone meal (7). Poole and Conover (76) suggested two 
soil mixtures, one containing three parts Florida peat moss
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and one part builder's sand. The other mixture contained 
two parts Florida peat moss, one part pine bark and one 
part cypress shavings. They recommended adding an equiva­
lent of seven pounds of dolomitic lime and three pounds of 
Perk trace elements per cubic yard to each mix. Kiem (48) 
suggested using a soil mixture containing three parts "ham­
mock sand" (or sandy muck, preferably neutral or slightly 
acid), two to three parts peat moss and one part fine grit, 
coarse sand or perlite. He also suggested adding a small 
amount of sheep manure and a balanced chemical fertilizer 
to provide sufficient nutrients.
The previously mentioned soil mixtures have been 
recommended for seedling transplants. The following addi­
tional potting mixtures may be used for seedling trans­
plants or for repotting older palms.
Mott (68) reported that from observation and experi­
ence, the modified Cornell peat-lite mix appeared to be 
very encouraging for palms. The modified Cornell peat- 
lite mix, used for culturing palms, contains the follow­
ing ingredients: shredded German or Canadian sphagnum
peat moss (% inch mesh screen) - 4 bu, vermiculite No. 2 - 
2 bu, perlite - 2 bu, 12-12-12 fertilizer - 1 lb, 20 per­
cent superphosphate (powdered) - 3/4 lb, dolomitic lime­
stone - 2 lbs, iron sulphate 1/4 lb, fritted trace ele­
ments 5.6 gm. The fritted trace elements contain man­
ganese - 7.5 percent as Mn; iron - 18 percent as Fe;
14
copper - 3 percent as Cu; zinc - 7 percent as Zn; boron - 
3 percent as B; molybdenum - 0.2 percent as Mb.
Mott (68) listed the following palms growing in the 
modified mixture: Areca sp.; Brahea sp.; Carpentaria
acuminata (H. Wendl and Drude) Becc.; Caryota urens L.; 
Chamaedorea alternans H. Wendl; C. cataractarum Mart.;
C. elegans Mart. ; C. Emesti Augusti H. Wendl.; C. erumpens 
H. E. Moore.; C. geonomaeformis H. Wendl.; C. me tallica 
0. F. Codlex H. E. Moore.; C. microspadix Burret.; C. 
oblongata Mart.; C. Seifrizii Burret.; Geonoma sp.; 
Livistona chinensis (Jaca.) R. Br. ex Mart.; L. Mariae 
F. J. Muell.; Phoenix canariensis Hort. ex Chabaud.; P. 
pusilla Gaertn.; Phytelephas macrocarpa Ruiz and Pav.; 
Rhapidophyllum hystrix (Pursh) H. Wendl. and Drude.; Ravenea 
Hildebrandtii.
Mott, in a later article (69), reported a slightly 
modified formula and called it the revised Cornell Potting 
Mixture for palms. It contains sphagnum peat moss - 4 bu; 
vermiculite, No. 2 - 2 bu; perlite, medium fine - 2 bu; 
ground dolomitic limestone - 3 lbs; superphosphate, 20 per­
cent (powdered) - 3/4 lb; 10-10-10 fertilizer - lb; iron 
sulfate - 4 oz (1/4 lb); potassium nitrate - 6 oz (3/8 lb); 
and Peter's soluble trace element mix - 5.6 grams (5.6 
grams = 1 level tsp). This medium is recommended for palms 
and other foliage plants.
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Repotting Container Palms
A number of palms are suitable as house and conser­
vatory plants. The following are species which are dwarf 
or semi-dwarf for pots or tubs: Balaka Seemannii, Calamus
ciliaris, Chamaedorea cataractarum Mart., C. concolor, C. 
costaricana Orst., C. elegans Mart., C. Ernesti-Augustii 
H. Wendl., C. -erumpens H. E. Moore., C. geonomaeformis H. 
Wendl., C, Klotzschiana H. Wendl., C. Seifrizii Burret.,
C. Tepejilote Liebm., Chamaerops humilis L., Chrysalidocar- 
pus lutescens H. Wendl., Coccothrinax argentata (Jacq) L.
H. Bailey., Drymophloeus Beguinii (Burret) H. E. Moore., 
Hedyscepe Canterbury ana H. Wendl. and Drude., Howe a Bel- 
moreana Becc., H. Forsteriana Becc., Licuala grand!s H. 
Wendl., L. spinosa Thunb., Phoenix Roebelenii O'Brian., 
Pinanga Kuhlii Blume., Reinhardtia gracilis (H. Wendl.) 
Drude ex Dammer., Rhapis excelsa (Thunb) A. Hemm. , R. 
humilis Blume., Microcoelum Weddelliana (H. Wendl.) H. E. 
Moore.(Syagrus Weddelliana) (4).
All container plants need occasional repotting. When 
palms are repotted it is very important to firm the new 
potting mixture around the roots. This practice encourages 
the feeder roots to penetrate the new soil. If this is not 
done the roots may continue to encircle each other and 
eventually die (69).
Muirhead (71) described a particularly good soil mix 
for growing Chamaedorea elegans Mart., Chamaedorea spp.
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Chrysalidocarpus spp. and Caryota spp. He suggested a 
medium containing 3 parts good loam top soil (preferably 
rotted turf), 1-1/2 parts peat, 1-1/2 parts dried cow 
manure, 1-1/2 parts sand, 1/2 cup bone meal, and 2 cups 
charcoal per peck (8 quarts).
After repotting most palm soils should be well aerated 
and kept moist (69, 4). However, some palms may go from 
moist to dry conditions without serious harm. These 
include: Chamaedorea cataractarum Mart., C. costaricana
Orst., C. elegans Mart. (Collina elegans) , C, Klotzschiana 
H . Wendl., Chamaerops humilis L . and Cocos nucifera L . 
(Juvenile stage).
Light Requirements
Light requirements for potted palms are important for 
proper growth. The following list includes palms which 
may be subjected to high light intensities, including full 
sunlight, provided they are acclimatized before exposure: 
Caryota mitis Lour., C. urens L., Chamaedorea Seifrizii 
Burret., Chamaerops humilis L., Chrysalidocarpus lutescens 
H. Wendl., Livistona chinensis (Jacq.) R. Br. ex Mart., 
Phoenix Roebelenii O'Brian., Ptychosperma Macarthurii (H. 
Wendl.) Nichols., Rhapis excelsa (Thunb) A. Henry., R. 
humilis Blume,, Veitchia Merrillii (Becc.) H. E. Moore.
(69).
Conover and Poole (15) recommended 47 percent shade 
cloth for the production of potted acclimatized
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Chrysalidocarpus lutescens H. Wendl. They also recommended 
55-63 percent shade cloth for Chamaedorea erumpens H. E. 
Moore.and 73 percent for C. elegans Mart. Conover and 
Sanders (18) recommended 80 percent shade cloth for Howea 
Forsterana Becc. palm.
Fertilization
Many empirical references are to be found dealing with 
the fertilization of established palms with organic ferti­
lizers such as manures, compost etc. (70, 49, 62, 71, 39) 
but scientific research dealing with palm fertility is 
limited. The use of fertilizer in the production of sale­
able seedlings of Phoenix Roebelenii O'Brian, palm is the 
theme of this dissertation. However, a thorough discussion 
will be made of both organic and chemical fertilizers as 
well as fertilizer recommendations for palms.
Fertilizers may be basically classified as chemical 
or organic. The chemical types are basically synthesized 
from inorganic materials or synthesized from organic mate­
rials (urea) but not necessarily derived directly from 
living systems. The organic fertilizers, on the other 
hand, are compounds derived from living organisms (25).
Organic Fertilizers
Organic fertilizers which are available in the nursery 
trade and the approximate analyses (N, F and K) Include: 
cotton seed meal 6-2-1 , bone meal 2-28-0, blood meal
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12-0-0, fish meal 8-6-2.5, fish emulsion 5-1-1, cow manure 
1-1-1, horse manure .76-.56-.65, sheep manure 1-2-1 and 
poultry manure 1.5-1-5 (25).
The major advantage of organic fertilizer is the slow 
release of plant nutrients, but they must be decomposed by 
soil microorganisms before becoming available to plants. 
This-process also reduces the possibility of fertilizer 
salts "burning" the plant roots (25).
Recommendations for fertilizing palms with organic 
fertilizers include the following: Mowry (70) suggested
using cotton seed meal, ground steamed bone meal, tankage, 
blood guano, fish scraps and manures. In particular, he 
recommended a combination of tankage, steamed bone meal 
and manures, applied during the early spring and summer at 
the rate of 10-25 pounds of the mixture, scattered under 
the spread of the leaves. Manures above should be applied 
as a mulch. McCurrach (62) agreed with Mowry's organic 
fertilizer recommendation. Knapp (49) suggested fertiliz­
ing Chrysalidocarpus lutescens H. Wendl. with two to four 
pounds of organic fertilizer (Milorganite or rotted manure) 
approximately six times a year plus nutritional sprays of 
manganese as needed. Cooperative Extension agents (41, 2) 
in West Palm Beach, Florida recommended the use of compost, 
sterilized manures, sewage and other organic materials two 
or three times a year. Ten to 25 pounds scattered under 
the spread of the leaves of mature palms is satisfactory.
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Chemical Fertilizers
Chemical, or synthesized, fertilizers may be cate­
gorized as: granular or pelleted and liquid or slow-
release.
The granular or pelleted forms are the most common; 
these generally include such fertilizers as 8-8-8, 10-10-10 
or 13-13-13. Sources of nitrogen (N) such as sodium 
nitrate or nitrate of soda (16-0-0), ammonium nitrate 
(33.5-0-0) or ammonium sulphate (21-0-0), may be either 
granular or pelleted. Superphosphate (P) (0-20-0) is 
usually packaged in a pelleted form. Potassium fertilizers 
such as potassium chloride (K) (muriate of potash (0-0-60) 
or potassium sulphate (0-0-48 or 0-0-52), may be purchased 
as granular or pelleted (25) .
Chemical fertilization or recommendations reported 
for palms include the following: Mowry (70) suggested
using from 4 to 8 percent nitrogen, 6 to 8 percent phos­
phoric acid and 4 to 8 percent potash. The amount to 
apply will vary with age and size of plants but approxi­
mately 1 to 2 ounces for very small recently planted palms 
up to 15 pounds for large, mature palms per application 
are recommended.
The method of application may be either broadcast or 
"plugging." Mowry (70) described "plugging" as making 
small holes with a crowbar or like tool some distance from 
the trunk and placing fertilizer in the holes. The holes 
should be one foot deep and two feet apart and evenly
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spaced over the area covered by the spread of the leaves. 
Muirhead (71) also described this method.
Some fertilizer recommendations have been described. 
Kiem (48) suggested a commercial fertilizer mixture con­
taining six parts of N, six parts of phosphoric acid (P2O5) 
and six parts of K2O. Muirhead (71) preferred one to five 
pounds of a balanced fertilizer for small palms and 10-15 
pounds for large established palms. Midcap et al. (64, 65) 
recommended 6-6-6 or 8-8-8 . They indicated that young 
palms with no clear trunk needed 2 to 8 oz of fertilizer 
per tree per application. Palms with a clear trunk should 
be fertilized with one pound of fertilizer per one inch of 
trunk diameter per tree per application. According to 
Midcap et al. (65) in Florida, palms should be fertilized 
four times each year, once each season. They also sug­
gested using a commercial palm fertilizer that contained 
micronutrients separately once each year. The Wilson and 
Toomer Fertilizer Company of Jacksonville, Florida, manu­
factured a palm special fertilizer in 1956 (1). The analy­
sis was as follows: the registered W & T ’s Palm Special
5-7-4 contained 25 percent natural organic N derived from 
castor pomace, tankage, and ground tobacco stems with 1% 
MgO or water soluble magnesia derived from sulphate of 
potash with magnesia, and the balance of K from muriate of 
potash. Other elements contained in the mix included 3 
percent MnO from manganese sulphate, 0.25 percent ZnO from
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zinc sulphate, 0.50 percent Fe 203 from iron sulphate,
0.10 percent B 203 from Borax and 3 percent from sulphur 
(S) (1).
Coorperative Extension agents (2) in West Palm Beach, 
Florida suggested "plugging" commercial palm fertilizer 
into the ground. Directions indicated that one ounce of 
fertilizer may be used for young newly planted palms to 15 
pounds for larger established trees (2).
The liquid or water soluble fertilizers have recently 
become popular, especially in the nursery and floriculture 
trade. An advantage of water soluble fertilizers is the 
ease of application. However, several disadvantages are 
worth considering before using them on a large scale. 
Usually, water soluble fertilizer is more expensive than 
granular or pelleted forms. Specifically, the major dif­
ference between water soluble fertilizers and non-water 
soluble forms is the P source. Phosphorus in 8-8-8 granu­
lar is only partially water soluble, while N and K salts 
are water soluble (25).
When applying water soluble fertilizers the term parts 
per million (ppm) is a standard used in expressing the con­
centration of elements in a solution (6). The concentra­
tion in (ppm) of a water soluble fertilizer such as potas­
sium nitrate (KNOg) is based on the elements of K and N.
The amount of the fertilizer elements in solution depends 
on the weight of the fertilizer in the water and the
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percentage of these elements in the fertilizer. For 
example, potassium nitrate consists of 14 percent N and 39 
percent K by weight. If a given weight of potassium 
nitrate were placed in water, the concentration of K would 
be 2.8 times greater than N (6).
According to Biamonte (6) a ratio of ppm as it per­
tains to element concentration is actually a weight to 
weight relationship. Biamonte (6) suggested that the fol­
lowing rule is quite useful in calculating concentration 
in solution:
1 oz (weight) 1 oz (weight) 75 oz (weight) 
lO0 gal water “ 13,344 oz ” 1,000,000 oz
volume weight weight
Biamonte (6) clarified that the formula simply stated that 
1 ounce of a fertilizer in 100 gallons of water is equiva­
lent to 75 ppm.
In calculating parts per million, it is important to 
understand how to convert to the fertilizer element. 
Nitrogen is expressed as the element N. Phosphorus, how­
ever, is listed as available P or it may be expressed as 
phosphoric acid (P2O5) , sometimes referred to as phos­
phorus pentoxide. Potassium is expressed either as water- 
soluble K or as potash 0^0), also referred to as potassium 
oxide. The oxygen in these oxide forms is of no fertilizer 
value and therefore, must be converted from the oxide to 
the actual elemental form. This is accomplished by
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multiplying 0.43 times the percentage of phosphorus to con­
vert it from P2O5 to P- Similarly, the percentage of K 
must be multiplied by 0.83 to convert it to K2O. For 
example, a bag of 8-8-8 fertilizer actually contains 8 
percent nitrogen, 3.44 percent phosphorus and 6.64 per­
cent potassium (25, 6, 43).
Some recommendations for using water-soluble ferti­
lizers include the following. Mott (69) recommended 
using (20-20-20) water soluble fertilizer at the manufac­
turer's recommendations. Patrel (74) suggested a liquid 
soluble fertilizer for culturing Howea Forsteriana Becc. 
Conover (11) indicated that for potted foliage plants 
including palms the best plant growth usually occurred 
when liquid fertilizer was applied to pots on a weekly or 
bimonthly basis or in a constant feed program. Examples of 
various liquid fertilizer formulations available include: 
15-30-15, 20-20-20, 23-19-17, 25-5-20, 15-15-15, 16-4-12, 
30-10-10 and 10-30-20 (25).
Slow release fertilizers may also be organic or inor­
ganic types which release plant nutrients at a very slow 
rate but over a period of time. They may be in capsule, 
tablet or spike form. The advantages of using slow release 
fertilizers include less chance of fertilizer "burn," a 
more even supply of plant nutrients and less labor required 
in fertilization. The major disadvantage is the high 
cost (25).
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There are three forms of capsule or pelleted slow 
release fertilizers. One consists of plastic-encapsulated 
pellets. Conover (11) explained that the plastic slow 
release capsules release fertilizer through osmotic action. 
The release curve is good at between 70°F and 90°F, but at 
80 and 90°F release is often extremely rapid. The time 
release capsule cannot be leached from the soil and is 
truly a slow release fertilizer (11). Examples of capsule 
slow release fertilizer analyses include: 19-6-12, 18-6-12
and 14-14-14.
Another form of slow release fertilizer is sulphur 
coated urea (SCU). Conover (11) explained that these fer­
tilizers with sulphur-coated urea are not entirely slow 
release fertilizers--only the nitrogen is in a slow release 
form. He suggested that the remaining elements are immedi­
ately available and could cause damage if used at high 
rates. Another point brought out by Conover (11) was that 
the process of coating urea (a N source) with sulphur is 
somewhat inexact and often the release rate varies between 
lots. Growth rates could be reduced near the end of the 
application cycle since most of the P or K might be con­
sumed or leached (11). Examples of some complete sulphur- 
coated slow release fertilizer analyses include: 14-14-14,
14-14-12 and 21-6-12.
The third form of slow release fertilizer is urea 
formaldehyde (UF) in which most of the N compound is 
insoluble in water. Again, in mixes containing UF and
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soluble forms of P and K, only the N is in a slow release 
form, because the N from UF is made available to plants by 
the action of microorganism degradation. When a sterilized 
potting mix is used, release is probably slow because few 
microorganisms are available to degrade N in the UF.
Conover (11) pointed out that because of the very slow 
release characteristics, plant growth is sometimes slowed 
during periods when rapid growth could be occurring. Exam­
ples of UF formulated, complete, slow release fertilizers 
include: 25-10-10 and 18-6-12 (11).
Poole and Conover (76) working with Chrysalidocarpus 
lutescens H. Wendl., used Osmocote 18-6-12 at a rate of 0, 
1/4, 1/2, 3/4 and 1 ounce per pot. Plant height, grade, 
leaf color and tip necrosis were determined 65 weeks after 
the experiment was begun. These researchers also studied 
media and shade in relation to fertilizer. Their results 
indicated that Chrysalidocarpus lutescens H. Wendl. grew 
best under 40 percent shade (6,000, 7,000 f.c.) in a 3:1 
peat and coarse sand potting mix, when fertilized with 
surface applications of 1/2 ounce 18-6-12 Osmocote every 
four to five months.
Conover and Sanders (18) studied the influence of 
five fertilizer treatments on Chamaedorea elegans Hart. 
(Collina elegans), Howea Forsterana Becc. and Philodendron 
selloum C. Koch. The treatments consisted of liquid 
19-6-12; slow release 19-6-12 Osmocote; 1/2 liquid and 1/2 
slow-release; 1/2 liquid and 1/2 slow release for three
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months and all liquid for three months; and finally, 1/2 
liquid plus 1/2 slow release for three months and all 
liquid at 3/4 rate for three months. All fertilizers were 
surface applied at 600 pounds of N per acre per six months 
(3/8 ounce per 8 inch pot per year). Liquid fertilizer 
treatments were applied monthly and slow release treatments 
every three months. Both palm species were planted in 
eight inch pots and grown where they received overhead 
irrigation as well as natural rainfall. Chamaedorea 
elegans Hart. (Collina elegans) received 63 percent shade, 
Howea Forsteriana Becc. 80 percent shade and Philodendron 
selloum C. Koch. 47 percent shade.
Conover and Sanders also indicated that Chamaedorea 
elegans Mart. (Collina elegans) produced the best quality 
when liquid fertilizer was used. Fertilizer treatment had 
little influence on Howea Forsteriana Becc. Since the 
palm is such a slow growing plant, it apparently did not 
respond rapidly to fertilizer but the dark green color of 
the foliage was of excellent quality. They reported that 
any of the five fertilizer treatments were adequate for the 
palms but Philodendron selloum C. Koch, responded best to 
the liquid fertilizer treatments.
According to Conover and Sanders (18), on an equal 
unit basis, growth from use of slow release fertilizers 
was slightly less than that from liquid, or liquid and slow 
release sources combined. They did suggest that plants 
from all treatments were of acceptable commercial quality.
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In order to determine the nutritional status of palms, 
Henley (37) described a table of optimum values for foliar 
N, P, K, Ca and Mg. According to him, the most sensitive 
indicator of the nutritional status of a plant was its 
leaf tissue. Acceptable ranges in leaf concentration per­
centage of N, P, K, Ca and Mg in Chamaedorea elegans Mart. 
(Collina elegans) were N, 2.5-3.0; P, .20-.30; K, 1.0-2.0; 
Ca, 1.0-1.5; and Mg, 0.3-0.6. Acceptable ranges for 
Chrysalidocarpus lutescens H. Wendl. include: N, 1.5-2.5;
P, 0.10-0.20; K, 1.0-2.0; Ca, 1.0-1.5; and Mg, 0.3-0.6 (37).
Labanauskas and Nixon (55) reported tissue concentra­
tions of macro and micronutrient elements in oven dried 
pinnae of leaves collected from date palms growing in 
Coachella Valley, California (see Table 1).
According to Knezek and Ellis (51) the concentration 
range of Mn, Fe, Cu and Zn in soils and plant tissue are 
included in Table 2.
Poole and Henley (78) studied the influence of three 
rates of constant fertilization (250-110-200, 500-220-400, 
and 750-330-600 mg/liter N, P and K) on Brassaia actino- 
phylla Endl., Chamaedorea elegans Mart., Maranta leuconeura 
erythroneura Bunting, Peperomia obtusifolia (L.) A. Dietr. 
cv. Variegata, and Philodendron scandens subsp. oxycardium 
(Schott) Bunt. At biweekly intervals they determined 
electrical conductivity and pH of the soil mix and leach­
ate. At the conclusion of the experiment, they severed 
the plants at the soil line and top dry wt (g) was
Table 1. Date Variety, Phoenix dactylifera L., Macro- and Micronutrient Concentrations 
of Oven Dried Leaves (ppm).a
Variety N P K Ca Mg Cl Zn Cu Mn Fe B
Deglet Noor 15,400 960 7,100 6,000 1,320 5,000 9 4 70 89 22
Halaway 15,500 1,200 7,000 5,100 1,800 16 5 74 106 10
Khadrawy 13,700 890 4,700 4,900 1,960 5,300 10 5 26 122 12
Medjool 15,500 1,100 13,000 6,000 900 6 4 51 87 10
Sayer 12,300 860 4,300 6,000 2,290 6,100 15 5 40 83 24
Tabarzal 11,800 950 9,600 5,200 1,030 6,600 7 4 24 77 21
aAdapted from Labanauskas and Nixon (55).
Table 2. Concentration Range of Mn, Fe, Cu, and Zn in Soils and Plant Tissuea
Element
Soil Content 
Range (mg/kg) = ppm
Plant Content 
Range (mg/kg) * ppm
Mn 20 - 3,000 31 - 100
Fe 10,000 - 100,000 25 - 500
Cu 10 - 80 7 - 3 0
Zn 10 - 300 21 - 70
aAdapted from Knezek and Ellis (51).
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determined. They reported that as the fertilizer rate 
increased, dry weight of Brassaia, Chamaedorea and 
Peperomia decreased, probably due to excess soluble salts. 
Also reported was that electrical conductivity of the 
leachate increased with time and with fertilizer rate. At 
the conclusion of the experiment, the amount of soluble 
salts in the leachate was roughly the same ratio as a fer­
tilizer solution.
Hartley (36), working with Elaeis guineensis Jacq.
(oil palm) , indicated that there was very little variation 
with age (7, 10, 14, 17, 20 and 22 years of age) in percen­
tage nitrogen or phosphorus content, but that potassium 
percentage decreased with age of palm while there was a 
corresponding increase in magnesium and calcium percen­
tages. Hartley further stated that owing to the potassium- 
magnesium antagonism, magnesium contents both absolute and 
as a percentage of dry matter, tended to be high in the 
prevailing incipient potassium deficiency of Nigerian 
palms.
Considering palm seedling of Elaeis guineensis Jacq., 
Hartley (36) suggested that compound fertilizers contain­
ing unnecessary elements should be avoided. Fertilizers 
needed by seedling oil palms include sulphate of ammonia 
and sulphate or muriate of potash, which may be applied in 
a ring around the seedling at a rate of 1/2 lb of each per 
palm, four to six weeks after planting. Where magnesium
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deficiency could occur, 1/2 lb of magnesium sulphate may be 
applied.
For older palms the quantities of nutrients removed in 
oil palm bunches were shown to be much greater than in the 
products of other plantation crops except coconut--this 
particularly applied to potassium (Hartley, 36).
According to Menon and Pandalai (63), the literature 
on the manuring (fertilization) of the coconut palm 
revealed that although some empirical experiments were 
carried out in some coconut growing countries, comprehen­
sive investigations have been in progress only in Ceylon.
Of the results of varying experiments in Ceylon and owing 
to wide differences in the soil and climatic conditions of 
the various regions, certain broad generalizations may be 
summarized. (a) There appeared to be a general response to 
the application of potash and nitrogen, while response to 
phosphoric acid was seen only in certain restricted situ­
ations. (b) A minimum of three years appeared to be a 
reasonable period for the first response of the trees to 
fertilization to become apparent. (c) Broadcast applica­
tions of fertilizers appeared to be as good as the applica­
tion of fertilizer in circular basins or in trenches (Menon 
and Pandalai, 63).
Concerning the mature coconut palm, Menon and Pandalai 
(63) indicated that there was still much to be learned 
about the actual nutritional requirements as well as the
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changes in those requirements as the palm comes into bear­
ing.
According to Furr and Armstrong (29) little experi­
mental fertilization of young date palms (Phoenix 
dactylifera L.) from planting time until they attain bear­
ing age has been reported. In a five year fertilizer test 
conducted in the nursery row and later in the field, 
liberal applications of nitrogen did not improve growth, 
inflorscence production or yield of "Deglet Noor" palms 
growing on Indio loam, though a small but significant 
increase in the nitrogen content of the leaves of the fer­
tilized off-shoots was obtained (Furr and Armstrong, 27).
In another study conducted by Furr and Armstrong (29), 
young non-bearing "Medjool" date palms planted in a 7 x 7 
Latin Square design on Coachella fine sand were supplied 
nitrogen from ammonium nitrate, manure or a combination of 
the two at annual rates of 0, 2, 4, 6, or 8 lbs per tree 
for four years just prior to bearing the first crop. They 
reported no significant difference between treatments in 
growth of trees or in bunch production near the end of the 
test.
Furr and Brown (31) further compared the effect on 
yield of fertilizing "Deglet Noor" date palms with manure 
and ammonium nitrate for ten years in amounts that supplied 
approximately six pounds of nitrogen per year to different 
field plots on a very fine sand. Eight of the ten years 
the average yield of trees that received ammonium nitrate
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was significantly greater (10 percent) than that of trees 
that received manure.
Micronutrients
There is another group of elements, aside from the 
major fertilizer elements, that are termed micronutrients 
or more commonly called minor or trace elements (25).
These include iron (Fe), copper (Cu), manganese (Mn), 
zinc (Zn), molybdenum (Mo), boron (B), chlorine (Cl) and 
possibly cobalt (Co) (92).
The most significant microelement problem reportedly 
associated with palms is Mn deficiency (70, 49, 41, 2). 
Knapp (49) discussed a condition known as curly top or 
frizzle leaf of Arecastrum plus Phoenix canariensis Hort. 
ex Chabaud., Roystonea regia (H.B.K.) 0. F. Cook., Caryota 
urens L., Livistona chinensia (Jacq.) R. Br. ex Mart, and 
Acrocomia totai Mart. The first symptom to appear was 
chlorosis of the leaves. In advanced stages, the leaves 
were more chlorotic. Necrotic areas appeared on the leaf­
lets , the leaves were much reduced in size and the entire 
leaf presented a frizzle leaf appearance (Mbwry, 70). He 
indicated that soil applications of manganese sulphate 
could be made to correct the condition in three ways: 
broadcast, plugging and placement in a small cleared cir­
cle around the trunk. He also suggested using a one per­
cent manganese-lime spray. Manganese sulphate spray appli­
cations made at the same time as soil treatments should
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produce equally good results (70). Extension agents in 
West Palm Beach, Florida (41, 2) also suggest applications 
of manganese sulphate for treatment of frizzle top. Knapp 
(49) also suggested applications of one-half to five pounds 
of 80 percent manganese sulphate depending on the size of 
the tree.
Bull (10) described Mg deficiency in Elaeis guineensis 
Jacq. The symptoms were yellowing and dying of the lower 
and middle leaflets plus vascular necrosis of the rachis. 
Within nine months the symptoms disappeared when Mg was 
applied at five to ten pounds per mature plant.
Knapp (49) also indicated that B and Mo deficiencies 
could occur in Elaeis guineensis Jacq. A disease known as 
little leaf was induced when B was lacking in the soil. 
Knapp (49) also mentioned that the lack of S could result 
in yellowing of the young leaves and intra-veinal 
chlorosis.
Soluble Salts
According to Mastalerz (61) soluble salts consist of 
all of the inorganic and organic compounds present in the 
substrate solution that will conduct an electrical current. 
These substances include fertilizers, dissolved soil min­
erals and compounds resulting from microbial decomposition 
of organic matter. Joiner (44) indicated that soluble 
salts are composed predominately of NH^+ , Ca++, Mg++ . K+ , 
Na+ , HCOg- , Cl”, NO-j” and S0^= ions.
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O'Rourke (73) pointed out that a salt is one of the 
neutralization products of the reaction of a base and an 
acid. Detection of a particular type of salt requires a 
chemical test, but the total amount of soluble salts in a 
water solution can be determined by two methods, gravi­
metric and conductometric. Gravimetric determinations 
require that a known quantity of water be filtered and 
allowed to evaporate to dryness. The residue that remains 
is collected and weighed. This represents the weight of 
total soluble salts present in the sample (with some pos­
sibility of soluble organic compounds causing error) 
(O'Rourke, 73). Conductometric takes advantage of the 
fact that the presence of salts in water increases its 
ability to conduct electric current. An instrument allows 
measurement of the electrical conductivity of water solu­
tions, expressed in reciprocal ohms, or mhos, the ohm 
being the unit of electrical resistance. One instrument 
called the Solu-Bridge'*' is an adaptation of another device 
known as the Wheatstone Bridge (Richards, 82). However, 
the Solu-Bridge SD-B15 is calibrated to read in millimhos 
per centimeter squared. More technically, the Solu-Bridge 
is calibrated to read specific electrical conductance (EC) 
of the solution from 10 to 1,000 siemen x 10”^ or 0.1 
siemens x 10“  ^ (millimhos per cm^ ex. Beckman SD-B15 Solu- 
Bridge) (Joiner, 44).
^Beckman Instrument Co., Inc., Cedar Grove, N.J.
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Mastalerz (61) suggested that when soluble salt levels 
become excessive, they interfere with water absorption by 
decreasing the soil water potential. Water is held in the 
soil with greater force as the potential decreases. As 
salt levels increase, plants are subjected to a greater 
degree of moisture stress. Therefore, salt problems are 
generally not as severe when substrate moisture is main­
tained at a high level at all times. A moist medium tends 
to dilute the soluble salts and reduces the possibility of 
plant injury.
Three methods are commonly used for estimating soluble 
salts from a substrate sample: (1) saturated soil extract
or paste, (2) the 1:2 soil, water ratio and (3) the 1:5 
soil, water ratio. The principal difference in the three 
is the ratio of soil to water used for the test (Mastalerz, 
61; Nelson, 72; and Joiner, 44).
For interpretation of soluble salt levels for sub­
strate samples, see Table 3.
Water sample determinations may also be made directly 
from the water source or leachate samples from container 
grown plants.
For interpretation of soluble salts in ppm or Solu- 
Bridge readings of irrigation water, see Table 4.
The Solu-Bridge may be used to monitor the salt status 
of pot plant production throughout the season by obtaining 
leachate samples. If the readings indicate excessive 
salts, fertilizer applications need to be reduced.
Table 3. Interpretation of Soil Mix Soluble Salt Levels^
Dilution 
1:2 1:5Z 
(mho/cm x 10"^)w
Saturated
Paste
Extract
mmhos/cm2 Interpretation
0-25 0-10 0-1 Insufficient nutrition
26-50 11-25 1-2 Low fertility unless applied with 
every watering
100 50 3-5 Maximum for planting seedlings or 
rooted cuttings
51-125 26-60 2-4 Good for most crops
126-175 61-80 4-8 Good for established plants
176-200 81-100 8-16 Danger area
over 200 over 100 over 16 Usually injurious
wIf measuring mmhos/cm^ = EC (Solu-Bridge reading in siemens x 10"^) x 700 x 2 = ppm 
salts
xBeckman Instrument Co., Inc., Cedar Grove, New Jersey 
^Adapted from Nelson (72) and Joiner (44)
Z1:5 dilution = EC (Solu-Bridgex readings in siemens x 10"'*) x 7 x 5 = ppm salts
Table 4. Interpreting Solu-Bridgex Readings of Irrigation Watery
Reading of Water 
ramhos/cnr PPM Interpretation
.00 to .25 0-175 Excellent
.25 to .75 175-525 Good
.75 to 1.50 525-1050 Fair— may damage seedlings
1.50 to 2.00 1050-1400 Permissible
2.00 + 1400 Excessive--too salty
xBeckman Instrument Co. , Inc. Cedar Grove, New Jersey
yAdapted from O'Rourke (73)
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Likewise if a leachate sample indicates a low soluble salt 
concentration, then a fertilizer deficiency may exist 
(O'Rourke, 73).
The accuracy of fertilizer injectors may also be 
monitored with the Solu-Bridge to determine if the proper 
proportion of fertilizer to water is being metered 
(O'Rourke, 73).
O'Rourke also pointed out that excessive soluble 
salts from irrigation water may be lowered in potting media 
by several methods: (1) One should use an open, porous
mix. (2) One should leach the soil at every watering.
(3) A predominately organic mix can offer additional buf­
fering capacity. (4) One should keep the potting mix moist 
and avoid excessive drying. (5) One should utilize salt- 
tolerant varieties. (6) One should utilize rain water if
practical or another source of water. One may use a non­
ionic wetting agent (spreader-sticker) to leach excess 
soluble salts from the media or sugar water may be used to 
cause a microbial population explosion that will tie up 
excess salts in the microbes' bodies (Rauch, 79).
Hewitt's review (40) suggested that dates (Phoenix 
dactylifera L.) are ultraresistant to salinity in the soil 
solution and that these seeds have been germinated in 
petri dishes with concentrations of almost two percent 
NaCl.
Hewitt (40) planted "Deglet Noor" date seed in a mix­
ture of peatmoss and vermiculite and irrigated them with
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solutions containing NaCl, CaCl2 , NaSO^, NaCl + CaCl2 and 
NaCl + Na2S0^, at concentrations of 10,000+, 20,000+ and 
30,000+ ppm. He found that percent germination was reduced 
only at 30,000+ ppm and growth was decreased slightly by 
the 10,000+ ppm treatment. Growth was drastically reduced, 
however, by the 20,000+ ppm concentration and prevented 
by that of 30,000+ ppm, except for three seedlings in the 
NaCl + Na2S0^, 34,000 ppm treatment. The conclusion was 
that increased uptake of chlorides by the roots need not 
necessarily be accompanied by increased chloride concen­
trations in the tops.
Furr, Ream and Ballard (32) indicated that the date 
palm Phoenix dactylifera L., has long been grown in saline 
soils and is highly salt tolerant. This knowledge was 
based upon observations of commercial plantings in saline 
soils, and little experimental data exist on the effect 
of salt concentration of the soil and salt uptake or vege­
tative growth of the date.
These researchers (32) irrigated young "Medjool" and 
"Deglet Noor" date palms with water treatments (control,
6m, 12m, 18m, and 24m) containing concentrations of 
chloride salts of, control, 11 ppm; 6m, 6,000 ppm; 12m, 
12,000 ppm; 18m, 18,000 ppm and 24m, 24,000 ppm. Although 
the plants were irrigated frequently, the average electri­
cal conductivity values of the saturated extract (ECe x 
10^ at 25°C) of samples of the second foot of soil taken 
just .before each irrigation throughout the test were:
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control, 1.2; 6m, 19.3; 12m, 31.2; 18m, 40; and 24m, 51.2. 
The Increase of up to 0.5 percent chlorides in dry pinnae 
tissue from the different plots was not closely related to 
soil salinity. The sodium content of pinnae at the end of 
the test was relatively low and showed little relation to 
salinity treatment, "Medjool" was slightly more salt 
tolerant than "Deglet Noor" and the date roots were appar­
ently able to absorb water from the saline soil and exclude 
most of the salt. However, growth rates of young leaves on 
palms in salt plots were reduced as soil salinity 
increased. In conclusion, the authors reported that the 
date palms were resistant to injury from high concentra­
tions of chlorides for relatively long periods, but did not 
grow well at concentrations above 6,000 ppm.
Koebrnik in Stock Island, Florida (52) observed after 
hurricane "Betsy" on September 7, 1965 that Phoenix 
Roebelenii (O'Brian, in one quart cans, submerged by ocean 
water to a depth of 12 inches for three hours, seemed 
unaffected.
Furr and Armstrong (28) reported on a five year irri­
gation and nitrogen fertilizer trial with mature "Deglet 
Noor" dates. Water containing about one ton of salt per 
acre foot was applied to different plots at rates of 6 , 10, 
and 14 feet per year and to one-half of each irrigation 
plot a nitrogenous fertilizer (NH4NO3) was applied at rates 
of 8 to 13 pounds of N per tree per year. They found that 
leaf growth and yields were greatly improved by heavy N
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fertilization, but the quality of fruit from fertilized 
trees was lower than that of fruit from unfertilized trees. 
It was concluded that during the entire five years, fruit 
grades were not measurably affected by the variations in 
water supply or salinity.
In another study conducted by Furr and Armstrong (30) 
the effects of variations in soil salinity on mature 
"Halawy" and "Medjool" date palms were studied. Those 
palms on non-salinized control plots with an ECe range of 
2-4 mmhos/cm at 25°C were compared with palms on plots 
salinized with equivalent amounts of CaCl and NaCl to the 
following ECe ranges: low 4-8; medium 8-12; high 16-24.
Variations in salinity apparently had little or no effect 
on growth rate of leaves, on yield, size or quality of 
fruit or on chloride content of the leaf pinnae.
Apparently the ability of the date palm to exclude 
chlorides during the process of absorbing water from 
highly saline soil is an important factor in its high salt 
tolerance.
Growth of Palms
Once established, palms, unlike dicotyledonous plants, 
do not increase the diameter of their stems, but simply 
grow in height (93). Tomlinson (89) pointed out that the 
stem has no means of continuous growth in thickness because 
the palm has no cambium like dicotyledonous trees. He also 
reported that in order to support a woody trunk, a massive
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fibrous root foundation has to become established, which 
begin to develop in the seedling stage. Most of this early 
growth takes place underground and all that is visible 
above the soil surface is the crown of leaves which often 
persists at this level for several years. It is also 
important to note too, that the thickness of the stem 
base is, however, correlated with the final size of the 
stem and palms with narrow cane-like stems produce only a 
narrow base. He additionally stated that palms must be 
well nourished and cared for in the early stages of growth 
so that a broad foundation can develop. If the palm does 
not receive the nutrients needed in early life, the stem 
base will not be sufficiently broad to support a tall 
trunk. Zimmermann (93) stated that in a population of 
palms of one species, the tallest individuals are usually 
the oldest. Vascular tissues, once established in the 
stems, do not change but remain functional as translocation 
channels throughout the life of the palm. Small strands of 
xylem and phloem are joined into units called vascular bun­
dles which are distributed throughout the whole stem. He 
described four different types of tissue associated with 
a transverse section of vascular bundle. First is the 
fibrous bundle sheath which gives the stem its mechanical 
strength. Vascular bundles with greatly developed fibrous 
sheaths are crowded near the stem periphery where they are 
the most effective in giving the stem mechanical support. 
The second type of tissue is one or more xylem vessels
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which serve as channels for water conduction. The third 
type of tissue is the phloem, which serve as conducting 
channels for photosynthates. The last type of tissue is 
the surrounding ground tissue or parenchyma tissue which 
stores surplus carbohydrates in the form of starch. Nutri 
ents and water, according to Zimmermann, are conducted in 
the same manner as in dicotyledonous trees, that is, all 
available evidence indicates that the same physical prin­
ciples known for trees apply to palms.
Growth Rates for Palms
Tomlinson (90) and Smith (84) discussed some problems 
involved in measuring the growth rates of palms. Smith 
(84) indicated that palms grow in several dimensions, 
above ground aiid below ground.
Tomlinson (90) stated that the growth rate of a palm 
can be measured by estimating the number of leaves it pro­
duces in a given period. In each palm the stem ends in a 
leafy crown within which leaves are produced singly or in 
succession. In the early stages each leaf becomes visible 
as a slender spike growing from the center of the crown, 
with the various parts of the future blade closely folded 
together. As a leaf becomes older it is displaced from 
the center of the crown by younger leaves. It may even­
tually yellow and die; however, palms differ in the dis­
posal of their older dead leaves. One group is said to 
have self-cleaning trunks (Roystonea spp.). In the other
45
group the leaves may dry and decay but their shrivelled 
remains persist (Phoenix Roebelenii O'Brian, and Washing- 
tonia spp.).
Tomlinson also described two methods used at Fairchild 
Tropical Gardens for tagging palms. The first method was 
for self-cleaning palms. A mark is painted on the stem 
just below the tubular base of the oldest leaf. As suc­
cessive leaves fall, their original position is indicated 
by the circular scars they leave on the stem. This method 
actually measures the number of old leaves lost rather than 
the number of new leaves produced. The second method des­
cribed for tagging palms is marking palms whose leaves per­
sist. The leafy crown should be carefully examined to 
locate the youngest leaf with a fully expanded blade. 
Tagging is done by firmly attaching a label to the petiole 
just below the blade of the youngest leaf with a fully 
expanded blade. It should also be pointed out that young 
palms are best subjects to measure because generally, the 
growth rates of mature palms are much reduced (84).
MATERIALS AND METHODS
Experiment 1. Fertilizer Regimes with Bare-Rooted 
2 to 3 Leaf Seedlings
Established bare rooted seedling of Phoenix Roebelenii 
O'Brian, in the 2-3 leaf stage were obtained from C. C. 
Growers, Rt. 2 Box 286, W. Hwy. 186, Raymondville, Texas, 
78580, on October 29, 1979.
The seedlings were potted in black, 11 cm plastic con­
tainers on November 6 , 1979 in approximately 717 cc of 
Mott's amended medium with cypress shavings substituted for 
perlite which consisted of the following:
17.0 1 . peatmoss
8.5 1 . No. 2 grade vermiculite
8.5 1 . shredded cypress shavings
177.4 cc (170.4 g) dolomitic lime
44.4 cc (42.6 g) 0-20-0
59.1 cc (56.3 g) 8-8-8
14.8 cc (14.2 g) FeS04
22.2 cc (21.3 g) K2N03
1.8 cc (1.8 g) Peters fritted trace element mix
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On November 7, 1979, 120 seedlings were placed in a
New Orleans Parkway and Parks Commission greenhouse,^" in a
completely randomized design experiment with 10 treatments
and 12 replications. On November 10, 1979 the same
experiment was duplicated in a greenhouse on the Louisiana
State University campus in Baton Rouge, Louisiana.
The fertilizer treatments began on November 7, 1979
and November 10, 1979 respectively, and were divided as
follows: The first three treatments were slow-release
o
Osmocote 18-6-12 8-9-month formulation, applied to pot 
surface at potting and at 19 weeks after potting.
Treatments: (1) 3.69 cc (3.6 g)/pot, 12 plants
(2) 7.39 cc (7.2 g)/pot, 12 plants
(3) 14.79 cc (14.4 g)/pot, 12 plants
3
The next three treatments were soluble 25-9-17 fertilizer 
400 ml solution applied at three rates at every irrigation. 
Treatments: (4) 1.2 cc (0.8 g)/3.8 1. approximately
50 ppm, 12 plants
(5) 3.69 cc (2.3 g)/3,8 1. approximately 
150 ppm, 12 plants
(6) 7.39 cc (4.6 g)/3.8 1. approximately 
300 ppm, 12 plants
^2829 Gentilly Boulevard, New Orleans, Louisiana 
70112.
2
Osmocote slow-release fertilizer, Sierra Chemical 
Co., 1001 Yosemite Drive, Milpitas, California 95035.
^Peter's Soluble Fertilizer, W. R. Grace & Co., 2833 
Pennsylvania Street, Allentown, Pennsylvania 18104.
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The next three treatments were combined liquid and slow- 
release fertilizer, using 400 ml of a solution of 25-9-17 
soluble fertilizer at each irrigation plus Osmocote 
18-6-12 at potting and at 19 weeks after potting.
Treatments: (7) 1.64 cc (1.6 g)/pot Osmocote +
0.62 cc (0.39 g, approximately 
25 ppm)/3.8 1., 12 plants
(8) 3.69 cc (3.6 g)/pot Osmocote +
1.64 cc (1.2 g, approximately
65 ppm)/3.8 1., 12 plants
(9) 7.39 cc (7.2 g)/pot Osmocote +
3.69 cc (2.3 g, approximately
150 ppm)/3.8 1., 12 plants
The last treatment (10) was 400 ml tap water applied at 
each irrigation.
All plants were grown under 47 percent polypropylene 
shade cloth with temperatures ranging from about 18° to 
46°C in both New Orleans and Baton Rouge, Louisiana. Pre­
ventive drenches containing 7.4 cc Benlate^ 50 percent WP
o
and 4.9 cc Truban 50 percent WP per 3.8 1. were applied
to plants in the Baton Rouge, Louisiana, experiment on
November 21, 1979, February 7, 1980 and May 10, 1980. 
Preventive Benlate and Truban drenches were applied 
monthly in the New Orleans, Louisiana, experiment.
*E. I. DuPont de Nemours and Co., Inc., 1007 Market 
Street, Wilmington, Delaware 19898.
^Mallinckrodt Inc., P. 0. Box 5439, St. Louis, 
Missouri 63147.
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Clear water flushes were provided on April 9, 1980 
and June 4, 1980 to leach excess soluble salts.
Initial leaf number and longest leaf lengths were 
recorded for each plant on November 6, 1979. Final leaf 
number and longest leaf lengths were recorded on August 25, 
1980. Plant survival was also recorded.
Pooled soil analysis data consisting of pH and soluble 
salt values were determined at the Louisiana State Univer­
sity soil testing lab through standard analytical proce­
dures at the termination of the experiment (9).
All data were analyzed through SAS. Analysis of 
Variance, Duncan's New Multiple Range Test and Chi Square 
were conducted on some or all data at the 0.05 level to 
determine significance (86).
Experiment 2. Seed Germination Study
A germination study was initiated to determine if 
scarification or soaking would enhance germination. On 
November 15, 1979, 363 seeds were obtained from J. Koutnik, 
106 S.E. Anglers Drive, Palm Bay, Florida, 32905.
Three treatments were considered: scarification,
non-scarification and a 24 hour water-soak. In the water- 
soak treatment seeds that floated were kept separate from 
those than sank.
There were 121 seeds in each treatment. The water- 
soak treatment consisted of placing the seeds in a 500 ml
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beaker 2/3 filled with water and soaking them for 24 hour 
hours. After this time 99 seeds sank and 22 remained 
floating.
One hundred twenty-one seeds constituting the scari­
fication population were scored with a Simonds Nucut USA 
mill BD file at the micropylar end. The seeds were scored 
once, deep enough to break the endocarp wall (approxi­
mately 0.5 to 1 mm deep).
All seeds were planted on November 27, 1979 in a 
medium consisting of one part shredded sphagnum peatmoss 
and one part vermiculite, No. 2 grade v/v with bottom heat 
at 24°C. The seeds were covered to a depth of about 6 mm 
with the medium.
Fifty days later when the seedlings had begun to 
appear, percent germination was calculated. Seventy-two 
days after seeding, percent germination was again calcu­
lated.
A Chi Square test and a Fisher Exact Test were calcu­
lated on the data at the 0.05 level to detect significance 
(86).
Experiment 3. Fertilizer Regimes with One-Year 
Old 6- to 9-Leaf Seedlings
On January 26, 1981, 100 one-year-old seedlings with 
6 to 9 leaves from the germination study, Experiment 2, 
were potted in white 15 cm plastic containers in Mott's 
amended medium.
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The palms were placed in the greenhouse at the Burden 
Research Facility, Louisiana State University, Baton Rouge, 
Louisiana, in a completely randomized design experiment 
with 10 treatments and 10 replications. The fertilizer 
treatments were identical to those in Experiment 1.
All plants were grown under 47% black polypropylene 
shade cloth with temperatures ranging from about 18°C to 
46°C. Treatments requiring a fertilizer solution were 
fertilized with approximately 400 ml at each watering 
except for 3 consecutive tap water leachings during June to 
leach excess soluble salts from the potting mix.
All plants were sprayed with Benlate 50% WP 7.4 cc/
3.8 1. (1% tsp/gal) of water for leaf spot and Orthene^
75% S 7.4 cc/3.8 1. (1% tsp/gal) of water for mealy bugs on
2
April 29, 1981. All plants were again sprayed with Vendex 
50 percent WP 4,9 cc/3.8 1. of water for spider mites and 
Benlate 50 percent WP 7.4 cc/3.8 1. of water for leaf spot 
on June 15, 1981.
Initial leaf length and leaf number were recorded on 
January 26, 1981 designated as date one. On June 11, 1981, 
designated as date 2 , leaf length, leaf number and leaflet 
number were recorded on all samples. In order to accu­
rately record leaf number, the total number of simple 
leaves was recorded, the total number of compound leaves
Occidental Chemical Co., P. 0. Box 198, Lathrop, 
California 95330.
^Shell Chemical Co., P. 0. Box 3871, Houston, Texas 
77002.
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was recorded and the total number of pinnae per compound 
leaf was recorded.
On June 16, 1981, three destructive samples were 
taken from each of the 10 treatments. The potting mix was 
washed from the roots, pooled according to treatments and 
saved for soil test analysis through the soil testing lab­
oratory facility at Louisiana State University (9). The 
plants were then air dried for seven days at 35°C.
The dried plants were divided into aerial portions 
and root portions and weighed with a Sauter R-300 digital 
scale. Leaf tissue (foliage) weights were recorded and 
total weights were also recorded.
Some leaf disorders were seen by June 12; therefore, 
on June 16, 1981, leaf samples were collected of diseased 
leaflets and sent to the plant pathology laboratory at 
Louisiana State University for diagnosis.
Dried leaf tissue was ground with a Wiley Mill, and
placed into 59.2 cc, glass, screw cap jars to await leaf 
tissue analysis. Leaf tissue analysis was performed 
through the supervision of the Louisiana State University 
Feed and Fertilizer Laboratory.
The analytical method used was as follows: One gram
of tissue was weighed on a Mettler top weighing scale and
placed into 200 ml tall beakers. Fifteen milliliters of 
a 3:1 concentrated nitric:perchloric acid solution was 
added to the tissue and allowed to pre-digest for 24 
hours. The solution was heated to boiling for one hour
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until digestion was completed then filtered with Whatman 
no. 42 filter paper to remove the silica. After filtra­
tion the filtrate or digest was diluted to 50 ml with 
distilled water. Cu, Zn, Fe and Mn values were deter­
mined using a Perkin-Elmer 503 spectrophotometer.
On June 16, 1981, leachate samples were collected 
for analysis. Three plants were selected at random from 
each treatment, 400 ml of either water or fertilizer solu­
tion was applied and the leachates were collected in plas­
tic bags. A sample of water and three samples of Aqua- 
Gro^ " were analyzed at the same time (50).
Aqua-Gro was used to improve the wettability of the 
soil. According to Knauss (50) surfactants especially 
Aqua-Gro have been employed in northern greenhouses for 
years to provide more rapid and uniform wetting of soil 
media. Some surfactants including Aqua-Gro are applied in 
both liquid and granular form. It also appears that non­
ionic biodegradable surfactants such as Aqua-Gro may 
assist in the control of pythiaceous pathogens in the soil 
medium.
Total soluble salts were determined using a Beckman 
SD-B15 Solu-Bridge. Total leachate N and P as were
determined by use of the Technicon Auto Analyzer II and K 
as K2O was determined by use of the Perkin-Elmer 503 
atomic absorption spectrophotometer.
Aquatrols Corporation of America, 1432 Union Avenue, 
Pennsauken, New Jersey 08110.
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On June 26, 1981, leachate samples were again col­
lected for N, P2O5 and 1^ 2® analyses as described above but 
after the treatments requiring Osmocote 18-6-12 were fer­
tilized.
All data were analysed through SAS. Analysis of 
variance, DMRT and correlation coefficients were computed 
on some or all data at the 0.05 level to detect signifi­
cance (86) .
Experiment 4. A Study of the Influence on Frequency 
of Application of Nutrient Solution 
on Growth of Young Seedlings
Bare rooted seedlings in the 2-3 leaf stage, obtained 
from Arvida Nurseries, P. 0. Box 813, South Miami, Florida 
33143, on January 5, 1982 were potted in black 11 cm plas­
tic containers on January 12, 1982 in Metro 500 Mix. Each 
pot contained approximately 717 cc of the mix.
The Metro 500 Mix, manufactured by the W. R. Grace*- 
Co., Inc. (91), is a variant of the Cornell mix and the 
U.C. mix. The ingredients include:
1) 24 percent vermiculite (no. 3 grade)
2) 20 percent peatmoss (milled Canadian sphagnum)
3) 26 percent bark ash
4) 30 percent composted pine bark
1Vf. R, Grace and Co., 62 Whittemore Avenue,
Cambridge, Massachusetts 02140.
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5) selected washed granite sand (3/8 plus 50 U.S. 
screen) added to achieve bulk density and appro­
priate percolation.
6) nutrient components added to 0,765 m^ (1.0 yd^) 
include:
a) 1 lb (0.37 kg) CaN03
b) 5-6 lbs (1.87-2.24 kg) dolomitic limestone
c) % lb (0.187 kg) FeS04
d) 2 lbs (0.75 kg) CaS04
e) 2 oz (62.21 g) FTE 302
f) 1-2 lbs (.45-.91 kg) treble super phosphate
g) a wetting agent.
The Metro 500 Mix growing medium specifications 
include:
1) pH range after wetting, 5.5-6.5
2) dry density 16-18 lbs (6 .0-6 .7 kg)/ft^ (0.3 m^)
3) fully wetted density 47-55 lbs (17.54-20.51 kg)/ 
ft^ (0.3 m^)
The average nutrient analysis in extractable nutrients 
in ppm include:
Nutrient PPM
Total nitrogen (NH4 , N03) 300
Phosphate phosphorus 200
Potassium 750
Calcium 5000
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Nutrient 
Magnesium 
Soil reaction
PPM £H
1000
6.0
This analysis tested by Soil and Plant Inc., Santa 
Clara, California, test (A-01).
The Louisiana State University soil test analysis for 
the Metro 500 Mix consisted of the following (9):
Nutrient (extractable) 
P 
K 
Ca 
Mg 
PH
soluble salts
Zn1
Cu1
Mn1
Fe1
PPM
50
603
3948
1719
4640
14.3
7.2
62.0
106.0
EH
6.5
Extracted with DTPH-TEA, pH 7.3
The potted seedlings were placed in a completely ran­
domized design in a greenhouse on the Louisiana State 
University campus. The treatments consisted of the inter­
vals between application of the solution of soluble
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fertilizer in water and represented a range of intervals 
as shown below.
Days interval 
between
Treatments____________applicationsx
Long
cycle
1
2
3
4
12
11
10
9
5 0
Short 6 1
cycle 7 2
8 3
xTreatment 1, for example, received 
solution on successive days, with 
no day interval between, then did 
not receive solution for 12 days 
until the next application.
On the first day of a short cycle all pots were sup­
plied with 400 ml of a solution of water containing 2.3 g 
of Peter's soluble 25-9-17 fertilizer. Eight pots of mix 
without plants (S) were also given the fertilizer solution 
and 8 pots with plants (C) received only water each time.
Leachates were collected from all pots following each 
application of solution. About 100 to 300 ml (depending 
on Monday or during the week application of solution) 
of leachate drained from the pot following application of 
400 ml of solution. Solu-Bridge determinations of soluble 
salts were made on each leachate sample.
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At the onset of the experiment, the cycle was tried on 
a weekly basis but plants were too wet, so after the first 
2 weeks the cycle shown in the scheme was adopted.
Pots were weighed before and after application of 
solution on February 15, March 22, April 25, June 7 and 
June 21, 1982. These were intervals of 34, 35, 34, 43, and 
14 days and represented 34, 69, 103, 146 and 160 day inter­
vals after potting.
Growth measurements included leaf length of the 
longest leaf produced during the approximately 24 week 
treatment period and total leaf numbers produced in that 
time.
All plants were grown under 47 percent black poly­
propylene shade cloth with temperatures ranging from about 
18° to 41°C. During the experiment mealy bugs and spider 
mites were detected and sprayed on April 20, 1982 and 
May 18, 1982 with Orthene (7.4 cc/3.8 1. of water) and 
Vendex (4.9 cc/3.8 1. of water). Records were kept of 
plants that died during the experiment.
At the conclusion of the period, plants were judged 
by a panel of three persons for color, grade or selling 
quality and degree of leaf tip necrosis.
Evaluation criteria were developed after consultation 
with Dr. Richard Poole, Plant Physiologist at the Agricul­
tural Research Center, Apopka, Florida, who has much expe­
rience with foliage palms and included the following:
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Color
1 . dark green
2 . green
Grade or 
Selling Quality
11. excellent
12. good 22. slight necrosis 
up to 0.635 cm
23. moderate necrosis 
0.635-1.27 cm
24. severe necrosis
1.27-5.08 cm
21. no necrosis
Tip Necrosis
3. light green 13. fair but
saleable
4. chlorotic 14. poor
5. dead 15. dead 25. dead or severely 
necrotic 5.08 cm
A score card was prepared containing the above stated 
criteria and each of three panelists judged the palms 
independently (see Table 5).
At the conclusion of Experiment 4, dry weights were 
determined (July 1, 1982). The Metro 500 Mix growing 
medium was washed from all plants. They were then placed 
in a drying room for 48 hours at 41-46°C. After the plants 
were thoroughly dried, they were divided into aerial por­
tions (foliage) and root portions and weighed on a Sauter 
R 300 scale.
All data were analyzed through SAS. Analysis of 
variance, DMRT and correlation coefficients were computed 
on some or all data at the 0.05 level to detect signifi­
cance (86) .
Experiment 5. Evaluation of Three Slow 
Release Fertilizers on 
Bare-Rooted Seedlings
Bare-rooted seedlings in the 2 to 3 leaf stage were 
potted in black 11 cm plastic containers on January 12,
Table 5. Score Card for Evaluation Criteria of Color, Grade or Selling Quality and Tip 
Necrosis in Experiment 4
# Color Selling Quality Tip Necrosis
1
dark
green
2
green
3
light
green
4
chlor-
otic
5
deac
11
excel­
lent
12
good
13
fair
14
poor
15
dead
21
none
22
slight
%"x
23
mod­
erate
24 
se­
vere 
%-2"x
25
dead
2"x
1
2
3
4
5
103
104
105
106
107
108
= 6.35 mm; %" = 12.7 mm; 2" = 5.1 cm.
O
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1982 in Metro 500 Mix. Each pot contained approximately 
717 cc of potting mix. These palms were placed on a 
greenhouse bench in a completely randomized design.
The fertilizer treatments began on January 13, 1982 
and were divided as follows:
Treatments
1
Plant Number
1-25
26-50
51-75
C3+C6
C1+C4
C2+C5
Fertilizer
3.3 cc (3.1 g) SulfurKote^ 
21-6-12, 6 mo formula­
tion, applied to surface 
of mix
3.7 cc (3.6 g) Osmocote
18-6-12, 8-9 mo formu­
lation, applied to sur­
face of pot
3.7 cc (3.6 g) Osmocote
19-6-12, 3-4 mo formu­
lation, applied to sur­
face of pot
3.3 cc (3.1 g) SulfurKote 
21-6-12, 6 mo formula­
tion, applied to sur­
face of pot without 
plants
3.7 cc (3.6 g) Osmocote
18-6-12, 8-9 mo formu­
lation, applied to sur­
face of pot without 
plants
3.7 cc (3.6 g) Osmocote
19-6-12, 3-4 mo formu­
lation, applied to sur­
face of pot without 
plants
^Marketed by Sta-Green Plant Food Co., Sylacauga, 
Alabama.
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Treatments Plant Number Fertilizer
7 C7+C8 No fertilizer added, with 
plants
No fertilizer and no plants8 S1+S2
All plants were grown under 47 percent black poly­
propylene shade cloth with temperatures ranging from about 
18° to 4l°C. Mealy bugs and spider mites were controlled 
with Orthene (7.4 cc/3.8 1.) of water and Vendex (4.9 cc/
3.8 1.) of water. Records were kept of those plants that 
died.
Leachates were collected following irrigations on 
February 11, 1982 through June 21, 1982 (12 collections). 
After the second week, weekly irrigations appeared to be 
excessive so irrigations of the treatments were done 
approximately every other week. All plants were watered 
with 400 ml of tap water and leachates were immediately 
collected. Soluble salts were determined with a Beckman 
SD-B15 Solu-Bridge.
Initial leaf number and longest leaf lengths were 
recorded for each plant on January 12, 1982 and at the 
termination of the experiment, June 21, 1982.
On June 22, 1982 a panel judged color, grade and 
degree of tip necrosis of all 77 plants. Dry weights were 
determined on July 1, 1982.
All data were analyzed through SAS. Analysis of vari­
ance, DMRT and correlation coefficients were computed on
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some or all data at the 0.05 level to detect significance 
(86).
Experiment 6. The Effects of Three Dolomitic Lime 
Amendments on Lime-Induced Chlorosis 
of Seedlings in Metro 500 Mix
Bare rooted seedlings in the 2-3 leaf stage were 
potted in black 11 cm plastic containers on February 25, 
1982 in amended Metro 500 Mix. Each pot contained 716.7 cc 
of potting mix. The pH of the mix was 6.5.
The seedlings were placed on a bench in a completely 
randomized design in a greenhouse on the Louisiana State 
University campus.
Three dolomitic limestone treatments were provided to 
each of six pots to determine if lime-induced chlorosis 
could be detected after 17 weeks. The treatments were as 
follows:
Treatment
1 
2
3
thoroughly mixed with
11.A 1 . of mix--100% 
increase in the normal 
amount of lime added to 
the mix
Plant Number Dolomitic Limestone
1-6 No additional lime added
7-12 Approximately 30.0 cc
(35.0 g) lime added and 
thoroughly mixed with 
11.4 1. of mix--50% 
increase in the normal 
amount of lime added to 
the mix
13-18 Approximately 59.0 cc
(71.0 e) lime added and
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All plants were grown under 47 percent black poly­
propylene shade cloth with temperatures ranging from about 
18° to 41°C. Mealy bugs and spider mites were controlled 
with Orthene and Vendex sprays.
All plants were watered approximately every two weeks 
with 400 ml of water. The plants were fertilized one time 
with 400 ml of Peter's 25-9-17 soluble fertilizer contain­
ing 3.7 cc (2.3 g) of fertilizer salts per 3.8 1. on 
April 29, 1982.
Initial leaf number and longest leaf lengths were 
recorded for each plant on February 25, 1982 and at the 
end of the experiment on June 21, 1982.
On July 1, 1982 the plants were harvested for leaf 
tissue analysis. The plants were dried in cloth bags in 
a drying oven at 75°C for 48 hours. The soil was saved 
for soil analysis and it was dried in a forced air drying 
oven to constant weight.
Dried soil samples were ground on a standard model 
No. 3 Wiley Mill. An aliquot of 2.5 g of soil was then 
weighed on a Mettler PC 220 scale for P determinations and 
another 2.5 g of soil was weighed for K, Mg and Ca deter­
minations. The soil submitted for P determinations was 
subjected to a strong Bray's 0.1 N HCl plus 0.003 N 
ammonium floride, 1:20 dilution and shaken for 15 min. 
Results were then obtained spectrophotometrically. The 
soil samples submitted for K, Mg and Ca determinations were 
treated with additions of 1 N ammonium acetate at pH 7,
65
2.5 g/ml and shaken for fifteen minutes. Results were then 
obtained using an atomic absorption spectrophotometer.
Concurrently, 5 g of soil mix were weighed for Fe, Mn, 
Cu and Zn determinations. The soil mix was diluted with 
DTPA-TEA, pH 7.3, 4:1 ratio and intermittingly shaken for 
two hours. The extracts were then filtered through 2V 
filter paper and analyzed using atomic absorption.
For soil reaction (pH) determinations, a 1:1 ratio of 
soil mix and distilled water was prepared for each sample 
and allowed to stand for four hours. Values were recorded 
using the standard pH meter used for routine soil analysis.
Dried leaf tissue was ground on a stainless steel 
Wiley Mill with a 20 mesh screen. Tissue was weighed on a 
Mettler top weighing scale and placed into 200 ml tall 
beakers. Fifteen milliliters of a 3:1 concentrated nitric: 
perchloric acid solution was added to the tissue and 
allowed to pre-digest for seven days. The solution was 
heated to boiling for one hour until digestion was com­
pleted then filtered with Whatman no. 42 filter paper to 
remove the silicacious debris. After filtration the fil­
trate or digest was diluted to 50 ml with distilled water. 
Cu, Zn, Fe and Mn values were recorded using a Perkin-Elmer 
503 spectrophotometer.
All data were analyzed through SAS. Analysis of 
variance and Duncan's New Multiple Range Tests were con­
ducted at the 0.05 level to detect significance (86).
RESULTS AND DISCUSSION
Experiment 1. Fertilizer Regimes with Bare-Rooted
2- to 3-Leaf Seedlings
Growth Measurements
Leaf Length
The lengths of the longest leaves on each plant were 
recorded after 41 weeks of growth in both location one 
(New Orleans, Louisiana) and location two (Baton Rouge, 
Louisiana) (see Tables 67 and 68). Leaf length, which was 
the measurement of the longest leaf on each plant, did not 
appear to be a reliable growth measurement in this experi­
ment .
An analysis of variance table (ANOVA) for both loca­
tions one and two was computed using the mean difference 
(D) of length from date 2 (August 25, 1980) and length 
from date 1 (November 6 , 1979). No significant differences 
at the 0.05 level between treatments, between location and 
for the treatment by location interaction were indicated.
Similarly, longest leaf length ANOVA for location one 
(New Orleans, Louisiana) using 0 from date 1 and date 2 
was non-significant and longest leaf length ANOVA for loca­
tion two (Baton Rouge, Louisiana) was non-significant.
66
67
It was felt that leaf length was not a good measure­
ment of growth. Many Phoenix Roebelenii O'Brian, seedling 
leaves grown in low light levels became longer and thinner. 
As light levels and duration increased, leaves were shorter 
but heavier. Consequently, when the experiment was initi­
ated in November the seedlings were subjected to shorter 
days, many of which were overcast (78). As day length 
increased, so did light intensity, and as a result at the 
conclusion of the experiment in August, leaf length was 
actually shorter in some plants.
Leaf Number
Leaf number appeared to be a good indication of growth 
(see Tables 69 and 70). The ANOVA of both location one and 
location two showed significance for mean difference (15) 
in leaf number from date 2 minus date one between treat­
ments (see Table 6). However, the treatment by location 
interaction was also significant which indicated that there 
were differences in growth between location one and loca­
tion two, other than those due to treatments.
The Duncan's New Multiple Range Test (DMRT) indicated 
that plants in treatments (3), (14.4 g Osmocote 18-6-12) 
and (9), (7.2 g Osmocote 18-6-12 plus 2.3 g Peter’s 24-9-17 
soluble fertilizer , 400 ml/pot) contained higher leaf num­
bers than the other treatments (see Table 7).
The mean number of leaves of plants in treatments 1 
and 3, containing Osmocote 18-6-12, 3.6 g and 14.4 g
Table 6. Analysis of Variance Table for Phoenix Roebenenii O'Brian Palm for Mean Number
of Leaves in Location 1, New Orleans, Louisiana, and Location 2, Baton Rouge,
Louisiana, by Treatments in Experiment 1.
Standard Mean Number
Source df Type I SS F PR > F Deviation of Leaves
Treatments 9 36.439 2.60 0.0088 1.249 2.99
Location 1 4.655 2.99 0.0863
Treatments 
by Location
Interaction 7 46.42 4.26 0.0003
Table 7. Duncan's New Multiple Range Test for P. Roebelenii O'Brian Palm, Mean Number
of Leaves in Location 1, New Orleans,“Louisiana, and Location 2, Baton Rouge,
Louisiana, by Treatments in Experiment l.x
Mean Number
Duncan's Grouping of Leaves N Fertilizer Treatments
A 4.00 5
A 4.00 10
B A 3.64 14
B A C 3.21 14
B A C 2.95 21
B A c 2.95 20
B A c 2.95 19
B c 2.53 15
c 2.40 10
c 2.33 18
3, 14.4 g Osmocote^ 18-6-12
9, 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. 
Peter's2 25-9-17 soluble, 400 ml/pot
1, 3.6 g Osmocote 18-6-12
8 , 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
7, 1.6 g Osmocote 18-6-12 +0.39 g/3.8 1. 
Peter's soluble, 400 ml/pot
5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
2, 7.2 g Osmocote 18-6-12
6 , 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
10, No additional fertilizer added— tap 
water
xMeans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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respectively, and treatment 9 containing 7.2 g Osmocote 
18-6-12 plus 2.3 g/3.8 1. Peter's 25-9-17 soluble ferti­
lizer, 400 ml/pot were significantly higher than those of 
plants receiving the highest Peter's soluble fertilizer 
rate, 4.6 g/3.8 1. of water, 400 ml/pot (treatment 6).
Mean leaf numbers of plants in treatment 10, the control 
group which received tap water only in addition to the 
nutrients in the mix, were also significantly lower than 
plants receiving treatments 3, 9, and 1.
Interestingly, the combination treatment mean leaf 
numbers were higher with increasing fertilizer concentra­
tion (treatment 9, mean = 4.00; treatment 8 , mean » 3.21 
and treatment 7, mean = 2.95) yet the reverse was true with 
the Peter's soluble fertilizer concentrations. Plants 
receiving the lowest Peter's fertilizer concentration,
0.8 g/3.8 1., 400 ml/pot, treatment (4) produced more 
leaves (mean = 2.95); plants receiving the intermediate 
Peter's fertilizer concentration, 2.3 g/3.8 1., 400 ml/pot, 
treatment (5), produced fewer leaves (mean = 2.95); and 
plants receiving the most concentrated Peter's fertilizer,
4.6 g/3.8 1., 400 ml/pot, treatment (6) produced the 
fewest leaves (mean = 2.40).
In location one (New Orleans, Louisiana), there were 
highly significant differences in the number of leaves 
between treatments (see Table 8).
The DMRT indicated that plants receiving treatment 6,
4.6 g/3.8 1. Peter's 25-9-17 soluble fertilizer, 400 ml/pot,
Table 8. Analysis of Variance Table for P. Roebelenii O'Brian. Palm Mean Number of
Leaves in Location 1, New Orleans, Louisiana by Treatments in Experiment 1
Standard Mean Number
Source df Type I SS F PR> F Deviation of Leaves
Treatments 7 46.29 3.74 0.0025 1.33 3.14
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had significantly less leaves than plants receiving the 
other treatments (see Table 9). A similar trend was noted 
here as was noted in Table 6 , which suggested that plants 
receiving the Osmocote treatments had higher mean leaf 
numbers than those receiving Peter's soluble fertilizer 
treatments.
At location two (Baton Rouge, Louisiana), highly sig­
nificant differences in numbers of leaves were found 
between treatments (see Table 10), The DMRT showed a 
higher significant difference for mean leaf numbers between
3.6 g Osmocote 18-6-12, treatment 3; 7.2 g Osmocote 
18-6-12 + 1 . 2  g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot, 
treatment 9; 3.6 g Osmocote 18-6-12, treatment 1 and 4.6 g/
3.8 1. Peter's 25-9-17 soluble, 400 ml/pot, treatment 6 
than between no additional fertilizer added, treatment 10;
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot, treatment 7; 0.8 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot, treatment 4 and 7.2 g Osmocote 
18-6-12, treatment 2 (see Table 11). The mean leaf numbers 
for plants receiving the highest rates of each of the 
three fertilizer treatments 3, 6 , and 9 were significantly 
higher than the mean leaf numbers for plants receiving 
lower rates except for treatment 1, 3.6 g Osmocote 18-6-12.
As was suggested by the other two DMRT (Tables 7 and 
9), numbers of leaves appeared to have been increased by 
Osmocote treatments, more so than the Peter's soluble fer­
tilizer treatments. However, plants that received 7.2 g
Table 9. Duncan's New Multiple Range Test for P. Roebelenii O'Brian, Palm, Mean Number
of Leaves in Location 1, New Orleans, Louisiana by Treatments in Experiment l.x
Duncan's Grouping
Mean Number 
of Leaves N Fertilizer Treatments
A 3.80 5 8, 3.6 g Osmocote^ 18-6-12 + 1 . 2  g/3.8 1. 
Peter's2 25-9-17 soluble, 400 ml/pot
A 3.78 9 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter’s 25-9-17 soluble, 400 ml/pot
A 3.75 8 1, 3.6 g Osmocote 18-6-12
A 3.50 12 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
A 3.20 5 2 , 7.2 g Osmocote 18-6-12
A 2.75 8 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
A 2.29 7 10, No additional fertilizer added— tap 
water
B 0.0 3 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
xMeans with the same letter are not significantly different.
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
Table 10. Analysis of Variance Table for P. Roebelenii O'Brian.Palm for Mean Number 
of Leaves in Location 2, Baton Rouge, Louisiana by Treatments in Experi­
ment 1.
Standard Mean Number
Source df Type I SS F PR > F Deviation of Leaves
Treatments 9 39.194 3.05 0.0036 1.195 2.899
Table 11. Duncan's New Multiple Range Test for P. Roebelenii 0'Brian. Palm Mean Number 
of Leaves in Location 2, Baton Rouge, Louisiana by Treatments in Experi­
ment l.x
Duncan* s Grouping
Mean Number 
of Leaves N Fertilizer Treatments
A 4.00 5 3, 14.4 g Osmocotey 18-6-12
A 4.00 10 9, 7.2 g Osmocote 18-6-12 + 2. 3 g/3.8 1. 
Peter's2 soluble, 400 ml/pot
A 3.50 6 1. 3.6 g Osmocote 18-6-12
A 3.43 7 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
A B 3.09 11 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
A B 2.89 9 8, 2.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B 2.36 11 10, No additional fertilizer added— tap 
water
B 2.27 11 7, 1.6 g Osmocote 18-6-12 +0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B 2.22 9 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/ pot
B 2.20 10 2, 7.2 g Osmocote 18-6-12
xMeans with the same letter are not significantly different.
yMarketed by Sierra Chemical Co., Milpitas, California.
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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Osmocote 18-6-12, treatment 2, produced fewer leaves in 
Baton Rouge, Louisiana than in New Orleans, Louisiana 
(see Table 10).
Survival
A Chi Square test of independence in a 10 x 2 con­
tingency table was calculated after 41 weeks of growth for 
the survival of plants in each treatment. The overall sur­
vival percentage in the New Orleans, Louisiana test was 
46.66, lower than the overall survival in location two 
(74.17 percent). There was a highly significant differ-
O
ence between survival due to treatments (X = 26.73**).
The plants with lower rates of fertilizer showed higher 
survival percentages as compared to the higher rates in the 
New Orleans, Louisiana test (see Table 12). However, there 
was apparent rodent damage to some of the treatments there. 
It was not clear whether the rodent damage occurred before 
or after the death of the plants. The plants affected 
included two from treatment 3, 14.4 g Osmocote 18-6-12; 
five from treatment 6 , 4.6 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot; four from treatment 8, 316 g Osmocote 
18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/ 
pot; and three from treatment 9, 7.2 g Osmocote 18-6-12 +
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot.
Failure to survive transplanting accounted for 
approximately 9 percent loss in the New Orleans, Louisiana 
test.
Table 12. The Chi Square Test of Independence, 10 x 2 Contingency Table for P.
Roebelenii O'Brian. Palm for Survival in Location 1, New Orleans, Louisiana
by Treatments in Experiment 1.
Fertilizer Treatments Alive % Dead % Total
1, 3.6 g Osmocote^ 18-6-12 8 66.7 4 33.3 12
2, 7.2 g Osmocote 18-6-12 5 41.7 7 58.3 12
3, 14.4 g Osmocote 18-6-12 0 0. 12 100.0 12
4, 0.8 g/3.8 1. Peter's2 25-9-17 
soluble, 400 ml/pot
5, 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
6 , 4.6 g/3.8 1. Peter’s 25-9-17 
soluble, 400 ml/pot
12 100.0 0 0.0 12
7 58.3 5 41.7 12
3 25.0 9 75.0 12
7, 1.6 g Osmocote 18-6-12 +
0.39 g/3.8 1. Peter’s 25-9-17 
soluble, 400 ml/pot
9 75.0 3 25.0 12
8, 3.6 g Osmocote 18-6-12 +
1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
5 41.7 7 58.3 12
9, 7.2 g Osmocote 18-6-12 +
2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
0 0.0 12 100.0 12
10, No additional fertilizer added 7 58.3 5 41.7 12
Total
X2 = 26.73; X2 .05,9df = 16.92; X2 .01,9df =
56
19.02
46.7 64 53.3 120
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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Over-watering also occurred which could have also 
attributed to the lower overall survival percentage.
Truban and Benlate drenches were applied monthly to all 
treatments. Tjia and Booth (88) reported that Truban 
drenches stunted impatiens. It is not clear whether or 
not this problem occurred.
The overall survival percentage was 74.17 in the 
Baton Rouge, Louisiana test. There was a significant dif­
ference between survival due to treatments (X^ = 18.65*). 
More plants receiving medium rates of fertilizer in each 
of the Osmocote and Peter's soluble fertilizer treatments 
(2 and 5, respectively) survived than those receiving 
either the low or high rate fertilizer treatments (1 , 4;
3, 6 , respectively, see Table 13). The reverse was true 
with the combination treatments in that 91.7 percent of 
the plants subjected to no additional fertilizer treatments 
(10, control) survived. This was relatively high compared 
to the 58.3 percent survival of plants so tested in the 
New Orleans, Louisiana test. Failure to survive trans­
planting accounted for approximately 3 percent loss in the 
Baton Rouge, Louisiana test.
Pooled soil test analysis data consisting of pH and 
soluble salt values were tested for correlation with mor­
tality in both locations by comparing the Pearson Correla­
tion Coefficients and the Spearman Rank Correlation Coef­
ficients . There was no significant difference in any cor­
relation except in the New Orleans, Louisiana test for
Table 13. The Chi Square Test of Independence, 10 x 2 Contingency Table for P.
Roebelenii 0*Brian. Palm for Survival in Location 2, Baton Rouge, Louisiana
by Treatments in Experiment 1.
Fertilizer Treatments Alive % Dead % Total
1, 3.6 g Osmocotey 18-6-12 6 50.0 6 50.0 12
2, 7.2 g Osmocote 18-6-12 10 83.3 2 16.7 12
3, 14.4 g Osmocote 18-6-12 5 41.7 7 58.3 12
4, 0.8 g/3.8 1. Peter's2 25-9-17 
soluble, 400 ml/pot
5, 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
9 75.0 3 25.0 12
11 91.7 1 8.3 12
6, 4.6 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
7 58.3 5 41.7 12
7, 1.6 g Osmocote 18-6-12 +
0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
8, 3.6 g Osmocote 18-6-12 +
1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
11 91.7 1 8.3 12
9 75.0 3 25.0 12
9, 7.2 g Osmocote 18-6-12 +
2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
10 83.3 2 58.3 12
10, No additional fertilizer added 11 91.7 1 8.3 12
Total
X2 = 18.65; X2 .05,9df = 16.92;
89 74.2 31 25.8 120
yMarketed by Sierra Chemical Co., Milpitas, California.
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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the Spearman Rank Correlation Coefficients for pH and 
soluble salts (r = -.64, P .04). As was suggested ear­
lier, however, the data from location one were thought to 
be less reliable. Therefore, the correlation coefficients 
were ultimately inconclusive.
Experiment 2. Seed Germination Study
There were a total of 363 seeds divided into three 
treatments of 121 seeds each. The number of seeds that 
germinated in each treatment (scarified, non-scarified and 
24 hour soak) were determined on the succeeding dates.
By January 16, 1980, 41 of the scarified seeds ger­
minated. Only 9 germinated from the non-scarified seeds. 
Seven seeds that underwent the 24 hour water soak and sank 
germinated as opposed to no germination from the seeds 
that were soaked but floated.
By February 8 , 1980, 65 of the scarified seeds ger­
minated. Thirty-one of the non-scarified seeds germinated. 
From the 24 hour soak group, 19 seeds that were soaked and 
sank germinated and only one that was soaked but floated 
germinated.
After February 8 , 1980 only 7 more seeds germinated 
from the non-scarified group.
By January 28, 1981 only 56 of the 75 scarified seed 
survived. Thirty-eight (38) plants remained from the non- 
scarified group and 20 remained from the 24 hour soaked
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group. This totaled 114 seeds that survived out of 363 
seeds planted (or 31.4 percent survival).
A Chi Square Test for Independence in a 3 x 2 contin­
gency table was calculated for the total number of seed
germinating in each treatment (see Table 14). There was a
o
highly significant difference between seed treatments (X = 
37.849**). The scarified seed treatment exhibited 53.7 
percent of scarified seeds germinated whereas 31.4 percent 
of the non-scarified seeds germinated. Only 16.5 percent 
of seeds soaked for 24 hours germinated after approximately 
12 weeks.
When the scarified seed treatment was compared with 
the non-scarified seed treatment in a Chi Square Test for 
Independence in a 2 x 2 contingency table, there was a 
highly significant difference between seed treatments with 
scarified seeds germinating better (see Table 15).
When the scarified seed treatment was compared with 
the 24 hour soak treatment in a Chi Square Test for Inde­
pendence in a 2 x 2 contingency table, there was a highly 
significant difference between seed treatments with scari­
fied seeds germinating better (see Table 16).
The scarified seed treatment was compared with the 
24 hour soak plus the non-scarified seed treatment in a 
Chi Square Test for Independence in a 2 x 2 contingency 
Table. Again, there was a highly significant difference 
between seed treatments indicating better germination of 
scarified seeds (see Table 17).
Table 14. The Chi Square Test of Independence 3 x 2  Contingency Table for Phoenix
Roebelenii O'Brian. Palm Seed Germination, Scarified vs. Non-Scarified vs.
24 Hour Water Soak Seed Treatment After 72 Days in Experiment 2.
Treatments Germination % Non-Germination 7» Tocal
Scarified 65 53.7 56 46.3 121
Non-Scarified 38 31.4 83 68.6 121
24 hour soak 20 16.5 101 83.5 121
Total 123 33.9 240 66.1 363
X2 = 37.849**; X2 .05, 2df = 5.99; X2 .01, 2df *= 9.21
Table 15. The Chi Square Test of Independence 2 x 2  Contingency Table for P. Roebelenii 
O'Brian. Palm Seed Germination, Scarified vs. Non-Scarified Seed Treatment 
After 72 Days in Experiment 2.
Treatments Germination % Non-Germination 7o Total
Scarified 65 53.7 56 46.3 121
Non-Scarified 38 31.4 83 68.6 121
Total 103 42.6 139 57.4 242
X2 - 12.32**; X2 .05, ldf = 3.84; X2 .01, ldf == 6.63
Table 16. The Chi Square Test of Independence 2 x 2  Contingency Table for P. Roebelenii
0'Brian. Palm Seed Germination, Scarified vs. 24 Hour Water Soak Seed Treat-
ment After 72 Days in Experiment 2.
Treatments Germination 7» Non-Germination % Total
Scarified 65 
24 Hour Soak 20
53.7
16.5
56
101
46.3
83.5
121
121
Total 85 35.1 157 64.9 242
X2 = 36.71**; X2 .05, ldf = 3.84; X2 .01, ldf = 6.63
Table 17. The Chi Square Test of Independence 2 x 2  Contingency Table for P. Roebelenii 
O'Brian.Palm Seed Germination, Scarified vs. 24 Hour Water Soak Plus Non- 
Scarified Seed Treatment After 72 Days in Experiment 2.
Treatments Germination 7o Non-Germination % Total
Scarified 65 53.7 56 46.3 121
24 Hour Soak + 
Non-Scarified 58 24.0 184 76.0 242
Total 123 33.9 240
X2 ~ 31.87**; X2.05, ldf = 3.84; X2.01, ldf = 6.63_________
66.1 363
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A one-tailed Fisher Exact Test was calculated using 
the 121 seeds treated by the 24 hour water soak treatment 
of which 99 sank and 22 floated. It was used rather than 
the Chi Square Test because the number of floating seeds 
expected to germinate was less than the number required 
for the Chi Square Test. Under the Null Hypothesis, of 
no relationship of germination to sinking or floating, the 
probability of obtaining germination of either 0 or 1 of 
the seeds that floated was .079. To obtain conclusive 
evidence that fewer floating seed germinate than sinking 
seed, more tests would have to be conducted.
Experiment 3. Fertilizer Regimes with One-Year- 
Old, 6- to 9-Leaf Seedlings
Growth Measurements
Leaf Length
The length of the longest (simple or compound) leaf 
on each plant was recorded after 20 weeks of growth (see 
Table 71). Leaf length did not appear to be a reliable 
growth measurement because in some observations shorter 
leaves were produced under increasing light intensity and 
duration as the days lengthened. An ANOVA table was com­
puted for the effects of treatments on leaf length during 
the treatment period, January 26 through June 11, 1981. 
This growth mean was 5 = 2.8. However, no significant 
difference was observed by treatments.
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Leaf Numbers
Leaf numbers were obtained both on January 26 and 
June 11, 1981. The total number of simple and compound 
leaves was recorded as well as the total number of pinnae 
for all compound leaves (see Tables 72, 73, 74 and 75).
The sum of simple leaves, compound leaves and pinnae pro­
duced on June 11 was determined. When the initial sum of 
these leaf types and parts on January 26 was subtracted, 
it provided a measure of total leaves produced during the 
experiment. Comparisons were also made between starting 
and final numbers of simple leaves, compound leaves, and 
the sums of simple and compound leaves. Analysis of vari­
ance showed significant treatment effects on the number of 
simple leaves produced during the treatment and on the sums 
of simple and compound leaves produced (see Table 18).
The DMRT indicated that plants receiving 14.4 g 
Osmocote 18-6-12 (treatment 3) and 3.6 g Osmocote 18-6-12 
plus 1.2 g/3.8 1. Peter's 25-9-17 soluble fertilizer,
400 ml/pot (treatment 8) had a higher net production of 
leaves when simple and compound leaves were taken together, 
than plants in the other treatments. Plants in the control 
treatments (no additional fertilizer added, treatment 10) 
made the lowest net gain in number of leaves (see Table 
19). According to the DMRT means plants receiving the 
highest treatment containing Osmocote 14.4 g (treatment 3) 
gained the most simple and compound leaves (D = 3.7). 
Similarly, plants receiving the middle combination
Table 18. Analysis of Variance Table for Phoenix Roebelenii O'Brian. Palm for the Gain
or Loss of Simple Plus Compound Leaves Produced During Treatment Period
January 26 to June 11, 1981 by Treatments in Experiment 3.
Source df Type I SS F PR > F
Standard
Deviation
Leaf
Mean
Treatments 9 97.17 6.84 0.0001 1.26 2.68
00
a*
Table 19. Duncan's New Multiple Range Test for P. Roebelenii O'Brian.Palm for Gain or
Loss of Simple Plus Compound Leaves Produced in Treatment Period January 26
to June 11, 1981 by Treatments in Experiment 3.x
Leaf
Duncan' s Grouping Mean N Treatments
A 3.7 10 3, 14.4 g Osmocote^ 18-6-12
A 3.6 10 8, 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
B A 3.33 9 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
B A 3.10 10 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble,
400 ml/pot
B A 3.00 9 1, 3.6 g Osmocote 18-6-12
B A 3.00 9 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble,
400 ml/pot
B A 2.56 9 9, 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. Peter’s 
25-9-17 soluble, 400 ml/pot
B A 2.40 10 2, 7.2 g Osmocote 18-6-12
B 2.10 10 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot
C 0.10 10 10, No additional fertilizer added— tap water
xMeans with the same letter are not significantly different.
^Marketed by Sierra Chemical Co., Milpitas, California.
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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treatment (4.5 g Osmocote plus 1.2 g/3.8 1. Peter's 
25-9-17 soluble fertilizer, 400 ml/pot, treatment 8) had 
the second largest gain (D = 3.6). These results somewhat 
coincide with the results obtained in Experiment 1 which 
suggested that the plants treated with the highest 
Osmocote treatment (3) had higher mean leaf numbers than 
the plants treated with Peter's soluble fertilizer.
A significant loss of simple leaves occurred between 
January 26 and June 11, 1981 over all treatments (see 
Table 20). The DMRT revealed that plants receiving 2.3 g/
3.8 1 . Peter's 25-9-17 soluble fertilizer (treatment 5) 
and 3.6 g Osmocote 18-6-12 plus 1.2 g/3.8 1. Peter's 
25-9-17 soluble fertilizer, 400 ml/pot (treatment 8) had 
a net gain in simple leaves whereas plants in other treat­
ments lost more simple leaves than they produced. Plants 
receiving no fertilizer after potting, treatment 10, lost 
significantly more leaves than plants in the other treat­
ments (see Table 21).
The most obvious reason why plants that did not 
receive fertilizer after potting lost more simple leaves 
than plants in other treatments is deficiency of nutri­
ents, especially N. Nitrogen deficiency can cause 
chlorosis and early senescence of the older or bottom 
leaves (75, 87, 24). However, plants in treatment 9 lost 
a considerable number of simple leaves (D - -1.0) and yet 
they received 9 g of Osmocote 18-6-12 plus 2.3 g/3.8 1.
Table 20. Analysis of Variance Table for P. Roebelenii 0'Brian.Palm for Gain or Loss of
Simple Leaves During Treatment Period, January 26 to June 11, 1981 by Treat­
ments in Experiment 3.
Source df Type I SS F PR >F
Standard
Deviation
Leaf
Mean
Treatments 9 61.09 6.96 0.0001 0.99 -0.68
00
Table 21. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for the Gain
or Loss of Simple Leaves During Treatment Period January 26 to June 11,
1981w by Treatments in Experiment 3.x
Duncan' s Grouping
Leaf
Mean N Fertilizer Treatments
A 0.22 9 5, 2.3 g/3.8 1. Peter's2 25-9-17 soluble, 
400 ml/pot
A 0.10 10 8, 2.6 g Osmocote^ 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B A -0.40 10 3, 14.4 g Osmocote 18-6-12
B A -0.44 9 1, 3.6 g Osmocote 18-6-12
B A -0.50 10 2, 7.2 g Osmocote 18-6-12
B A -0.56 9 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
B A -0.60 10 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
B A -0.70 10 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B -1.00 9 9, 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
C -2.80 10 10, No additional fertilizer added--tap water
wLoss of leaves was due to senescence or other causes.
^eans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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Peter's soluble 25-9-17 fertilizer, 400 ml/pot, the 
highest fertilizer concentration for the combination 
treatment.
Phoenix Roebelenii O'Brian.palm as a seedling pro­
duces 4-8 simple leaves before it begins to produce com­
pound leaves. What initiates compound leaf production is 
not known. It is possible that loss of simple leaves was 
due to both deficiency of nutrients as in plants in treat­
ment 10 and to excess salts in the other treatments.
Dry Weights
Three destructive samples were taken from each of the 
10 treatments on June 16, 1981 (see Table 76). Analysis 
of variance was computed for foliage and total plant dry 
weights. There were no significant effects of treatments 
on either foliage or total plant weights.
Possibly if destructive sampling were to be used in 
a similar experiment using P. Roebelenii O'Brian., larger 
samples might reveal differences.
Soil Tests
The pooled soil sample determinations consisting of 
pH, soil soluble salt-saturated paste extract (Solu- 
Bridge) and soluble salt ppm (gravimetric - Louisiana 
State University laboratory) were not replicated; there­
fore, ANOVA and DMRT were not computed due to no error 
term. However, these three variables were correlated with 
other growth factors (see Table 31).
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Again in retrospect, weekly destructive sampling and 
individual data--not pooling data--would be advisable if 
a similar experiment using P. Roebelenii O'Brian. were to 
be conducted in the future. The reason why increased 
sample size was not employed in this experiment was due to 
limited plant material. The plants for this experiment 
were obtained from the germination study in Experiment 2 
which totaled 114 plants, seven of which were stunted.
Total Soluble Salt Leachate Analysis (Solu-Bridge)
Three plants were selected at random from each treat­
ment and total soluble salts were determined using a 
Beckman SD-B15 Solu-Bridge. An ANOVA was conducted on the 
data and there were highly significant differences between 
treatments. The DMRT ranked means indicated that the 
three highest mean values were the highest concentrated 
fertilizer treatments (treatment 3, 14.4 g Osmocote 
18-6-12/pot; treatment 9, 7.2 g Osmocote 18-6-12 plus
2.3 g/3.8 1. Peter's 25-9-17 soluble fertilizer, 400 ml/ 
pot; and treatment 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble 
fertilizer, 400 ml/pot). The next three ranking means 
were the medium concentrated fertilization treatments 
(7.2 g Osmocote 18-6-12 - treatment 2; 3.6 g Osmocote 
18-6-12 + 0.39 g/3.8 1. Peter’s 25-9-17 soluble, 400 ml/ 
pot - treatment 8; and 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot - treatment 5), and the next three 
ranking means were the least concentrated fertilizer
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treatments (3.6 g Osmocote 18-6-12 - treatment 1; 1.6 g 
Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot - treatment 7; and 0.8 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot - treatment 4). The last mean in 
ranking order was the control, no additional fertilizer 
added (treatment 10) (see Table 22 and Figure 1). The 
ranked means indicated what was expected: that the
highest concentrated fertilizer treatments contained the 
highest total soluble salts; the medium concentrated fer­
tilizer treatments contained the medium total soluble 
salts; and the lowest concentrated fertilizer treatments 
contained the lowest total soluble salts except for the 
control, which contained relatively small quantities of 
soluble salts.
The total leachate soluble salts were found to be 
excessive in all treatments except 3.6 g Osmocote 18-6-12 
(treatment 1), 1.6 g Osmocote 18-6-12 plus 0.39 g/3.8 1. 
Peter's 25-9-17 soluble fertilizer, 400 ml/pot (treatment 
7), 0.8 g/3.8 1. Peter's 25-9-17 soluble fertilizer,
400 ml/pot (treatment 4) and control, no additional fer­
tilizer added (treatment 10) according to O'Rourke (73), 
Nelson (72) and Joiner (44). Solu-Bridge (SD-B15) read- 
ings of 2.0 mmhos/cm equals approximately 1400 ppm 
soluble salts and for most plants, above this value is 
excessive. However, Hewitt (40) and Furr, Ream and 
Ballard (32) indicated that Phoenix dactylifera L. were 
highly resistant to salinity and that this palm has long
Table 22. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm
For Total Soluble Salt Leachate
2
Conductivities, EC = mmhos/cm by Treatments 
(Solu-Bridgew) in Experiment 3X on June 26, 1981
Mean
Soluble Salt
Conductivities
Duncan's Grouping Treatments 1-10 N Fertilizer Treatment
A 4.83 3 3, 14.4 Osmocote^ 18-6-12
A 4.27 3 9, 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B 3.30 3 6 , 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
B C 2.68 3 3, 14.4 g Osmocote 18-6-12
C D 2.26 3 8 , 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
C D 2.07 3 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble,
400 ml/pot
D E 1.59 2 1, 3.6 g Osmocote 18-6-12
E F 1.18 3 7, 1.6 g Osmocote 18-6-12 + 0.39 g/ 
3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
E F 1.08 3 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble,
400 ml/pot
F 0.72 3 10, No additional fertilizer added— tap 
water
vO
Table 22. (continued)
wMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey, 
^eans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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Figure 1. Total SolublejSalt Leachate Conductivities,
EC = mmhos/cm (Solu-Bridge ) by Treatments 
for P. Roebelenii O'Brian. Palm in Experiment 
3 on“June 26, 1981.
5.001
4.00
EC = 2
mmhos/cm 3.00
2.00
1.00
de
w,
cd
ef
cd
ef
1 2 3  4 5 6  7 8 9  10
Treatments
Marketed by Beckman Instrument Co., Inc., 
Cedar Grove, New Jersey.
xMeans with the same letter are not signifi­
cantly different by DMRT.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6. 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added--tap water
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been growing in saline soils and is highly salt tolerant. 
Although no direct evidence was found for salt tolerance 
on Phoenix Roebelenii O'Brian, palm, Experiment 3 sug­
gested that P. Roebelenii O'Brian. palm is also highly 
salt tolerant. It is difficult to say whether the exces­
sive levels of soluble salts detrimentally influenced 
growth because a high evapotranspiration rate in the sum­
mer could raise the salt levels in the medium. However, 
if watering were monitored and regulated carefully, the 
highest treatment rates would probably produce the most 
growth.
N, P and K Leachate Analysis
On June 16, 1981, three leachate samples for deter­
mination of N, P and K were collected at random from each 
treatment (see Table 77). On June 26, 1981, another 
three N, P and K leachate samples were again collected at 
random from each treatment after the treatments requiring 
Osmocote 18-6-12 were fertilized (see Table 78).
Nitrogen, phosphorus and potassium leachate sample 
means according to the ANOVA table (see Table 23), were 
highly significantly affected by treatments on the 
June 16, 1981 sampling date. Nitrogen and phosphorus con­
tents paralleled total soluble salt contents. The highest 
concentrated fertilizer treatments, 3, 6 and 9, contained 
the highest foliar tissue N, P and total soluble salts.
The medium concentrated fertilizer treatments, 2, 5 and
Table 23. Analysis of Variance Table for P. Roebelenii 0'Brian. Palm for Leachate Con­
centrations of N, P and K ppm on Dates June 16 and June 26, 1981 by Treat­
ments in Experiment 3.
Variable Source df Type I SS F PR > F
Standard
Deviation
Mean Leachate 
Concentrations 
of N, P and K 
(ppm)
N ppm 
June 26, 1981 treatments 11 2107623.63 11.88 0.0001 126.97 257.44
P ppm 
June 26, 1981 treatments 11 457246.0 4.27 0.0021 98.69 94.67
K ppm 
June 26, 1981 treatments 11 717235.95 13.91 0.0001 68.47 181.77
N ppm 
June 11, 1981 treatments 10 1323525.53 149.63 0.0001 29.74 203.84
P ppm 
June 11, 1981 treatments 10 50453.76 52.68 0.0001 9.79 59.35
K ppm 
June 11, 1981 treatments 10 220185.36 44.81 0.0001 22.17 118.85
VO
00
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8 , contained the medium amounts of foliar tissue N, P and 
total soluble salts and the lowest concentrated fertilizer 
treatments, 1, 4 and 7, contained the lowest foliar tis­
sue N, P and total soluble salts (see Figures 2 and 3). 
However, the medium concentrated fertilizer treatments, 
Osmocote, Peter's soluble and combination (treatments 2,
5 and 8) contained significantly higher mean concentra­
tions of K than either the high or low concentrated fer­
tilizer treatments (see Figure 4).
The amounts of N, P and K in leachate samples accord­
ing to the ANOVA table (see Table 23) were highly signi­
ficant by treatments on the June 26, 1981 sampling date. 
The N leachate concentrations were similar to the total 
soluble salt leachate analysis for Osmocote and Peter's 
soluble fertilizer treatments (treatments 1, 2 and 3,
3.6 g, 7.2 g, and 14.4 g Osmocote 18-6-12; and treatments
4, 5 and 6, 0.8 g, 2.3 g and 4.6 g/3.8 1. Peter's 25-9-17
soluble, 400 ml/pot), but the middle and high combination 
treatments (treatment 8, 3.6 g Osmocote 18-6-12 + 1.2 g/
3.8 1. Peter's 25-9-17 soluble, 400 ml/pot and treatment
9, 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot) were significantly higher than the 
control or the low combination treatment (treatment 7,
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot) (see Figure 5).
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Figure 2. A Comparison of Leachate Concentrations for
N**y (ppm) on June 16, 1981 for P. Roebelenii
O'Brian. Palm by Treatments in Experiment 3.x
N (ppm)
500
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100
0 in den
2 3  4 5 6  7 8 9
Fertilizer Treatments
10
xMeans with the same letter are not signifi­
cantly different.
^Significant at the 0.01 level.
Fertilizer
Treatment
Treatment Key
1 ,
2 .
3.
4.
5.
6.
7,
8 .
10.
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot 
No additional fertilizer added--tap water
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Figure 3. A Comparison of Leachate Concentrations for
P**y (ppm) on June 16, 1981 for P. Roebelenii
0*Brian. Palm by Treatments in Experiment 3.x
4001
P (ppm)
300
200
100
0
x p
b
efnfl
cd
efn efn.... fX Z 1
1 2 3  4 5 6  7 8 9  10
Fertilizer Treatments
xMeans with the same letter are not signifi­
cantly different.
ysignificant at the 0.01 level.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6 . 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added— tap water
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Figure 4. A Comparison of Leachate Concentrations for
K**y (ppm) on June 16, 1981 for P. Roebelenii
O'Brian. Palm by Treatments in Experiment 3.x
400
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Fertilizer Treatments
xMeans with the same letter are not signifi­
cantly different.
^Significant at the 0.01 level.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6 . 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added--tap water.
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Figure 5. A Comparison of Leachate Concentrations for
N**? (ppm) on June 26, 1981 for P. Roebelenii
O'Brian. Palm by Treatments in Experiment 3.x
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xMeans with the same letter are not signifi­
cantly different.
ySignificant at the 0.01 level.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6. 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added--tap water
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The P leachate concentrations were similar to total 
soluble salt leachate analysis for Osmocote and Peter's 
soluble fertilizer treatments (treatments 1, 2, 3, 4, 5 
and 6) but the middle combination treatment (treatment 8,
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot) was significantly higher than the 
other treatments (see Figure 6).
The K leachate concentrations were similar to total 
soluble salt leachate analysis for Peter's soluble fer­
tilizer treatments (treatments 4, 5 and 6). However, 
Osmocote treatment means 1 and 2 were almost the same 
(see Figure 7).
On June 26, 1981 water and Aqua-Gro^" samples were 
taken for N, P and K determinations. Aqua-Gro was added 
to all pots to facilitate faster and more even watering 
because the potted palms were drying out excessively (50). 
Aqua-Gro, when mixed according to instructions, contained 
approximately 1 ppm N, 15 ppm P and 40 ppm K. Tap water 
contained approximately 1 ppm N, 0 ppm P and 0.4 ppm K 
(see Figure 8).
Foliar Tissue Analysis
Three samples were taken on June 16, 1981 at random 
from each of the 10 treatments for foliar analysis (see 
Table 79). An ANOVA was computed for N, P, K, Ca, Mg,
^Aquatrols Corporation of America, 1432 Union Avenue, 
Pennsauken, New Jersey 08110.
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Figure 6. A Comparison of Leachate Concentrations for
P**y (ppm) on June 26, 1981 for P. Roebelenii
O'Brian. Palm by Treatments in Experiment 3.x
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Fertilizer Treatments
xMeans with the same letter are not signifi­
cantly different.
y Significant at the 0.01 level.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6 . 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added--tap water
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Figure 7. A Comparison of Leachate Concentrations for
K**y (ppm) on June 26, 1981 for P. Roebelenii
O'Brian. Palm by Treatments in Experiment 3.x
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Fertilizer Treatments
xMeans with the same letter are not signifi­
cantly different.
^Significant at the 0.01 level.
Treatment Key
Fertilizer
Treatment
1. 3.6 g Osmocote 18-6-12 per pot
2. 7.2 g Osmocote 18-6-12 per pot
3. 14.4 g Osmocote 18-6-12 per pot
4. 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
5. 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
6 . 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
7. 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
8 . 3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
9. 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. Peter's
25-9-17 soluble, 400 ml/pot
10. No additional fertilizer added--tap water
107
Figure 8. Nitrogen, Phosphorus and Potassium Leachate
N, P and K (ppm) for Control Treatment 41 (No 
Additional Fertilizer Added), Water, Treatment 
42 and Aqua-Groz Plus Water, Treatment 42 on 
Roebelenii O'Brian. Palm on June 26, 1981 
Tn Experiment 3.
ppm
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zAquatrols Corporation of America, Pennsauken, 
New Jersey.
Treatment Key
41 Control, no additional fertilizer added.
42 Water sample.
43 Aqua-Gro plus water.
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Cu, Mn, Fe and Zn means. Of these elements tested only 
K, Cu, and Zn means were not significantly affected by 
treatments. The remaining element means were highly sig­
nificant (see Table 24).
The DMRT ranked means for tissue content of N indi­
cated that treatments 6, 9 and 3 had the highest means.
These were the most concentrated fertilizer treatments. 
Treatments 5, 8 and 2 ranked fourth, fifth and sixth, 
respectively. These were the medium concentrated ferti­
lizer treatments. Treatments 7, 1 and 4 ranked seventh, 
eighth and ninth, respectively, and these were the least 
concentrated fertilizer treatments followed by the con­
trol, treatment 10, which ranked last (see Table 25).
The DMRT ranked means for tissue content of P indi­
cated that treatments 3 and 2 (14.4 and 7.2 g Osmocote 
18-6-12), treatment 5 (2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot), treatments 9 and 8 (7.2 g and
3.6 g Osmocote 18-6-12 + 2.3 and 1.2 g/3.8 1. Peter's 
25-9-17 soluble, 400 ml/pot) were all significantly higher 
than treatment 6 (4.6 g/3.8 1. Peter's 25-9-17 soluble,
400 ml/pot). A check on the three observation values in 
treatment 6 were also low, 0.21, 0.23 and 0.21. It was 
not clear why these values were low because treatment 6 
was the highest concentrated fertilizer treatment con­
taining Peter's soluble fertilizer. Unless there was an 
antagonistic effect due to high levels of Fe (Fe x = 684) 
in treatment 6 causing smaller quantities of P to be taken
Table 24. Analysis of Variance Table for P. Roebelenii 0 ’Brian. Palm for Foliar Content
of N, P, K, Ca, Mg, Mn, Cu, Fe and Zn Concentrations on June 16, 1981 Overall
Treatments in Experiment 3.
Element Source df Type I SS F PR >F
Standard
Deviation
Mean
Foliar
Content
N % Treatments 9 12.15 19.61 0.0001 0.26 2.48
P % Treatments 9 0.02 3.29 0.0128 0.02 0.25
K 7. Treatments 9 0.60 2.35 0.0537 0.17 1.77
Ca 7a Treatments 9 0.10 4.71 0.0019 0.05 0.36
Mg 7. Treatments 9 0.04 11.38 0.0001 0.02 0.24
Mn ppm Treatments 9 3046.70 5.35 0.0009 7.95 52.43
Cu ppm Treatments 9 213.86 0.37 0.9352 8.01 16.93
Fe ppm Treatments 9 537816.46 8.04 0.0001 86.19 229.28
Zn ppm Treatments 9 0.19 2.01 0.0958 0.10 0.3
Table 25. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm Foliar Tis­
sue N in Percent on June 16, 1981 by Treatments in Experiment 3.x
Mean Foliar
Tissue N
Duncan's Grouping Content % N Fertilizer Treatments
A 3.63 3 6, 4.6 g/3.8 1. Peter's2 25-9-17 soluble, 
400 ml/pot
A B 3.39 3 9, 7.2 g Osmocote^ 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
B C 2.95 3 3, 14.4 g Osmocote 18-6-12
C 2.77 3 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
D 2.32 3 8 , 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
D 2.25 3 2, 7.2 g Osmocote 18-6-12
D E 1.94 3 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
D E 1.91 3 1, 3.6 g Osmocote 18-6-12
D E 1.91 3 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
E 1.71 3 10, No additional fertilizer added--tap 
water
Cleans with the same letter are not significantly different.
^Marketed by Sierra Chemical Co., Milpitas, California.
Marketed by W. R. Grace and Co., Allentown, Pennsylvania.
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up by the plants. However, medium and high concentration 
fertilizer treatment means were higher *_nan low concen­
tration fertilizer treatment means except for treatment 
6 (see Table 26).
Magnesium tissue content means according to the DMRT 
indicated that treatments 2, 3 and 1 had the highest 
ranked means, 0.29, 0.28 and 0.27 percent, respectively. 
These treatments consisted of the Osmocote high, medium 
and low fertilization rates. However, two of the combina­
tion treatment rate means (7 - low combination concentra­
tion and 9 - high combination concentration) were signi­
ficantly lower than treatments 2, 3 and 1 means.
Also treatment 8 (3.6 g Osmocote 18-6-12 + 1.2 g/
3.8 1. Peter's 25-9-17 soluble, 400 ml/pot) mean was sig­
nificantly lower than treatment 2 (7.2 g Osmocote 18-6-12) 
mean. The soluble fertilizer treatments 4, 5 and 6 means 
were significantly lower than treatments 2, 3 and 1 means, 
the Osmocote treatments. It was possible that the K in 
Peter's soluble fertilizer, being soluble and available 
at once, created an antagonistic effect on Mg (87) whereas 
in treatments 2, 3 and 1 the K release rate was reduced 
owing to the slow release nature of Osmocote (see Table 
27).
The DMRT means for foliage Ca revealed a similar 
pattern to that of foliar Mg in that the Osmocote treat­
ments 2, 1 and 3 ranked means were significantly higher
Table 26. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm Foliar Tis­
sue P in Percent on June 16, 1981 by Treatments in Experiment 3.
Mean Foliar 
Tissue P
Duncan’s Grouping Content % N Fertilizer Treatments
A 0.28 3 3,
A B 0.28 3 2,
A B C 0.27 3 5,
A B C 0.27 3 9,
A B c 0.27 3 8 ,
A B c D 0.24 3 7,
B c D 0.23 3 1,
c D 0.23 3 4,
D 0.22 3 10,
D 0.22 3 6,
14 4 g Osmocote^ 18-6-12
7.2 g Osmocote 18-6-12
2.3 g/3.8 1. Peter's2 25-9-17 soluble, 
400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
3.6 g Osmocote 18-6-12
0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
No additional fertilizer added--tap 
w^t6r
4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
Means with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
Table 27. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm Foliar Tis
sue Mg in Percent on June 16, 1981 by Treatments in Experiment 3.x
Mean Foliar 
Tissue Mg
Duncan's Grouping Content % N Fertilizer Treatments
A 0.29 3 2,
A B 0.28 3 3,
A B 0.27 3 1,
B C 0.26 3 8,
C D 0.23 3 10,
D 0.22 3 4,
D 0.22 3 5,
D E 0.21 3 7,
D E 0.21 3 9,
E 0.17 3 6,
7.2 g Osmocote^ 18-6-12
14.4 g Osmocote 18-6-12
3.6 g Osmocote 18-6-12
3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. 
Peter's2 25-9-17 soluble, 400 ml/pot 
No additional fertilizer added— tap 
water
0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
xMeans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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than the Peter's soluble fertilizer treatments 5, 4 and 
6 means (see Table 28).
The DMRT means for foliage Mn indicated a similar 
pattern to that of both foliar Ca and Mg in that the 
Osmocote treatments 2, 1 and 3 ranked means were signifi­
cantly higher than the Peter’s soluble fertilizer treat­
ments 4, 5 and 6 (see Table 29). However, the control 
treatment, 10, had the second highest mean value. Mn was 
within the normal limits for tissue analysis, according to 
Knezek and Ellis (51).
Maas (58) found that Fe**-*" reduced Mn absorption by 
barley roots as well as Zn*'*’, Cu"1-*", Na+ and K+ . Maas et 
al. (59) also reported that Mg decreased the absorption 
of Mn by excised barley roots. They also found that Mg 
plus Ca also reduced Mn absorption. Kannan (46) showed 
that Ca alone markedly inhibited Mn uptake by isolated 
tobacco leaf cells. It was possible that high levels of 
Fe in the Peter's soluble fertilizer treatments 4, 5 and 
6 plus constant applications of K created an Fe, Mn 
antagonism or an Fe plus K, Mn antagonism. More work 
would have to be done to substantiate this premise, how­
ever.
The DMRT means for foliage Fe indicated the reverse 
of tissue Ca, Mg and Mn in that the Peter's soluble fer­
tilizer treatments 6, 4 and 5 showed higher means than did
Table 28. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm Foliar Tis­
sue Ca in Percent on June 16, 1981 by Treatments in Experiment 3.
Mean Foliar 
Tissue Ca
Duncan's Grouping Content % N Fertilizer Treatments
A 0.46 3 2,
A 0.42 3 8,
A B 0.42 3 1,
A B C 0.41 3 3,
A B C D 0.37 3 10,
B c D 0.33 3 9,
c D 0.32 3 5,
D 0.31 3 7,
D 0.29 3 4,
D 0.29 3 6,
7.2 g Osmocotey 18-6-12
3.6 Osmocote 18-6-12 + 1 . 2  g/3.8 1. 
Peter's2 25-9-17 soluble, 400 ml/pot
3.6 g Osmocote 18-6-12
14.4 g Osmocote 18-6-12
No additional fertilizer added--tap 
water
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot 
0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
Cleans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
Table 29. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm Foliar Tis­
sue Mn in ppm on June 16, 1981 by Treatments in Experiment 3.x
Mean Foliar
Tissue Mn
Duncan* s Grouping Content ppm N Fertilizer Treatments
A 73.3 3 2, 7.2 g Osmocote^ 18-6-12
A B 65.0 3 10, No additional fertilizer added--tap 
water
B C 57.7 3 1, 3.6 g Osmocote 18-6-12
B C 54.0 3 3, 14.4 g Osmocote 18-6-12
B C D 51.7 3 8, 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
C D 49.0 3 4, 0.8 g/3.8 1. Peter’s 25-9-17 soluble, 
400 ml/pot
C D 48.0 3 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
C D 45.0 3 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
C D 42.7 3 9, 7.2 g Osmocote 18-6-12 + 2 . 3 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
D 38.0 3 6, 4.6 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
Means with the same letter are not significantly different.
^Marketed by Sierra Chemical Co., Milpitas, California.
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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the other treatments. Treatments 6 and 4, Peter's soluble 
high and low rates of fertilizer, were significantly 
higher than the other treatments except for treatment 5, 
Peter's soluble middle rate of fertilizer. These values 
may possibly be inflated, however, due to Fe contamination 
in the Wiley mill but a pattern does exist which indicates 
that the soluble fertilizer treatment means were higher 
than the other mean values. The Fe values were well 
within the normal limits for foliar tissue Fe according 
to Knezek and Ellis (51) except for treatment 6, Peter's 
soluble high rate of fertilizer, which was above the 
normal range (see Table 30).
Correlation coefficients were computed comparing 
means of total, foliage and root dry weight; total number 
of leaves; total leachate soluble salts (Solu-Bridge); 
soil pH, soluble salts (saturated paste extract, Solu- 
Bridge); total soluble salt ppm (gravimetric, Louisiana 
State University lab); soil leachate N, P and K (June 16, 
1981); soil leachate N, P and K (June 26, 1981, after fer­
tilization); and foliar N, P, K, Ca, Mg, Mn, Cu, Fe and 
Zn. There were significant differences and positive cor­
relation coefficients between total dry weights and 
foliage dry weights and root dry weights. There were 
significant differences and positive correlation coeffi­
cients between total leachate soluble salts (Solu-Bridge) 
means and means of soil soluble salts (saturated paste 
extract, Solu-Bridge); total soil soluble salt ppm
Table 30. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Pain Foliar Tis­
sue Fe in ppm on June 16, 1981 by Treatments in Experiment 3.
Duncan's Grouping
Mean Foliar 
Tissue Fe 
Content ppm N Fertilizer Treatments
A 684.0 3 6, 4.6 g/3.8 1. Peter's2 25-9-17 soluble, 
400 ml/pot
B 348.0 3 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 
400 ml/pot
B C 226.67 3 5, 2.3 g/3.8 1. Peter’s 25-9-17 soluble, 
400 ml/pot
C 188.67 3 1, 3.6 g Osmocote^ 18-6-12
C 188.67 3 3, 14.4 g Osmocote 18-6-12
C 186.00 3 8 , 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
C 169.67 3 10, No additional fertilizer added--tap 
water
C 161.00 3 7, 1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
c 148.00 3 9, 7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. 
Peter's 25-9-17 soluble, 400 ml/pot
c 143.67 3 2, 7.2 g Osmocote 18-6-12
xMeans with the same letter are not significantly different.
^Marketed by Sierra Chemical Co., Milpitas, California.
zMarketed by W. R. Grace and Co., Allentown, Pennsylvania.
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(gravimetric, Louisiana State University lab); soil 
leachate N (J group, after fertilization); soil leachate 
K (J group, after fertilization); soil leachate N (before 
fertilization); soil leachate P (before fertilization); 
and foliar N. As the total leachate soluble salts (Solu- 
Bridge) values increased so did the other variables (see 
Table 31).
Soil pH means for all but two correlations (tissue 
Fe and K) were significantly negatively correlated with 
soil soluble salt (saturated paste extract, Solu-Bridge); 
total soluble salts ppm (gravimetric, Louisiana State 
University lab); foliage P, Mg and Ca. As the soil pH 
means increased the other variables decreased (see Table 
31).
Soil soluble salts (saturated paste extract, Solu- 
Bridge) means were significantly positively correlated 
with total soluble salts ppm (gravimetric, Louisiana State 
University lab); soil leachate N (after fertilization),
N (before fertilization); and foliage P and K. As the soil 
soluble salt (saturated paste extract, Solu-Bridge) means 
increased the other variable also increased (see Table 
31).
Total soluble salt ppm (gravimetric, Louisiana State 
University lab) means were significantly positively cor­
related with soil leachate N (after fertilization) and 
foliage P and K. As the total soluble salt ppm (gravi­
metric, Louisiana State University lab) means increased,
Table 31. Significant Correlation Coefficients/Probability > |Rj Under Ho:RHo = 0 by 
Variables for P. Roebelenii O'Brian. Palm in Experiment 3.
Total Leachate 
Soluble Salts 
(Solu-Bridge)
Soil
pH
Soil Soluble 
Salts (Saturated) 
Paste Extract, 
(Solu-Bridge)
Total 
Soluble 
Salt ppm 
(Gravimetric 
LSU Lab)
Soil Soluble Salts 
(Saturated Paste 
Extract, Solu-Bridge)
y0.84894 
x0.0019
-0.754
0.0117
Total Soluble Salts 
ppm (Gravimetric 
LSU Lab)
0.739
0.0146
-0.8899
0.0006
0.77478
0.0085
Soil Leachate After 
Fertilization 
N 0.866
0.0012
0.758
0.0110
0.662
0.0370
P
K 0.886
0.0006
Soil Leachate Before 
Fertilization 
N 0.9699
0.0001
0.801
0.0053
P 0.6957
0.0255
K
Probability less than .05 level of significance. 
yCorrelation Coefficient.
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Table 31. (continued)
Soil Leachate Soil Leachate
After Fertilization Before Fertilization Foliage
J Group
N P K N P K P Ca Mg
Soil Soluble Salts 
(Saturated Paste
Extract, Solu-Bridge)________________________________
Total Soluble Salts 
ppm (Gravimetric
LSU Lab)_____________________________________________
Soil Leachate After 
Fertilization 
N
T  {J755
0.0457
 ---------------- 0T7I5----------------------
  _______0.0155_______________________
Soil Leachate Before 
Fertilization
N 0.8289 0.93
0.003 0.0001
T --------------- U7B52-------- 07W9--- 0.765
0.041 0.0004 0.0099
"K 0.722
0.0184
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Table 31. (continued)
Total Leachate 
Soluble Salts 
(Solu-Bridge)
Soil
pH
Soil Soluble 
Salts (Saturated 
Paste Extract, 
(Solu-Bridge)
Total 
Soluble 
Salt ppm 
(Gravimetric 
LSU Lab)
Foliage
N 0.82708
0.0032
P -0.7102
0.0214
0.704 
0.0231
" 0.6428 
0.0450
Ca -0.7448
0.0135
Mg -0.77204
0.0089
Mn
Fe 0.66089
0.0375
K 0.77666
0.0082
-0.7921
0.0063
0.78062 
0.0077
0.85609
0.0016
Table 31. (continued)
Soil Leachate 
After Fertilization 
N P K
Soil Leachate 
Before Fertilization 
N P K
Foliage 
P Ca Mg
Foliage
N 0.7355 0.959 
0.0153 0.0001
0.872
0.001
0.976
0.0001
P
Ca 0.925
0.0001
Mg
Mn -0.71
0.0213
0.7786
0.008
0.7797
0.0078
Fe
K 0.8724
0.015
Table 31. (continued)
Total Dry Weight
Foliage Dry Weight 0.8641
0.0013
Root Dry Weight 0.78607
0.0070
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the other variable means likewise increased (see Table 
31).
Soil leachate N (after fertilization) means were sig­
nificantly positively correlated with soil leachate P and 
K (after fertilization); soil leachate N and P (before 
fertilization) and foliage N and K. As the soil leachate 
N (after fertilization) means increased, the other variable 
means also increased (see Table 31).
Soil leachate P (after fertilization) means were sig­
nificantly positively correlated with soil leachate K 
(before fertilization). Soil leachate K (after fertiliza­
tion) means were significantly positively correlated with 
soil leachate N and P (before fertilization) and foliage 
N. Soil leachate N (before fertilization) means were sig­
nificantly positively correlated with soil leachate P 
(before fertilization) and foliage N. Soil leachate P 
(before fertilization) means were significantly positively 
correlated with foliage N but significantly negatively 
correlated with foliage Mn. As the soil leachate P (before 
fertilization) means increased, foliage N increased but 
Mn means decreased (see Table 31).
Foliage Ca means were significantly positively cor­
related with only foliage Mn means and foliage K was sig­
nificantly positively correlated with foliage P means. 
Lastly, foliage Mg means were significantly positively 
correlated with both foliage Ca and Mn means (see Table 
31).
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Leaf disorders were noted on June 12, 1981 so leaf 
samples were collected and submitted to the plant 
pathology laboratory at Louisiana State University for 
diagnosis. According to the laboratory report received 
on June 29, 1981, the leaves apparently had a fungal leaf 
spot. Samples were placed in a moist chamber but sporula- 
tion could not be achieved. Therefore, no identification 
could be made of the pathogen. However, it was recom­
mended that an application of fixed copper solution be 
applied to control the organism.
Experiment 4. A Study of the Influence on 
Frequency of Application of 
Nutrient Solution on Growth 
of Young Seedlings
Growth Measurements
Leaf Length
Although the lengths of the longest leaves produced 
during the treatment period were recorded, there were no 
significant treatment effects on leaf length (see Table 
80). Leaf length did not appear to be a reliable growth 
measurement because in some observations shorter leaves 
were produced in the higher light intensities and dura­
tions with the advance of the spring season.
Leaf Number
Leaf numbers were obtained both on the first week 
and after 24 weeks of growth (see Table 81). However,
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leaf numbers produced during the treatment period were 
not significantly related to treatments.
Dry Weights
Dry weights of root portions, top portions and total 
dry weights of plants were not significantly related to 
treatments (see Table 82). The mean root, top and total 
dry weight portions of the plant at the onset of the 
experiment were 0.0325 g, 0.1325 g and 0.165 g, respec­
tively. After 24 weeks of growth the mean root, top and 
total dry weight portions were 37.38 g, 100.7 g and
138.08 g, respectively.
Total Soluble Salt Leachate Analysis (Solu-Bridge)
The treatments applied provided the same amounts of 
nutrients to all plants, 2.3 g/3.8 1. Peter's 25-9-17 
soluble fertilizer, 400 ml/pot, but the intervals between 
application of nutrient solutions were such that moisture 
stress was encountered by plants in some treatments.
As an example, 717 cc of potting mix saturated with 
400 ml of fertilizer solution weighed approximately
389.8 g. Air dried the mix weighed 223 g. One could get 
a rough estimate of total soluble salts in ppm by the fol­
lowing calculations. The original mix contained 4640 ppm 
total soluble salts, as determined by the gravimetric 
method in a 2 mix to 1 water ratio in the Louisiana State 
University soil testing laboratory. The addition of
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400 ml of fertilizer solution, containing 150 ppm salts 
brought the total soluble salts of the mix to 4790 ppm 
after the first week of treatments. It should be pointed 
out that not all of the salt content of the mix can be 
assumed to be in solution. However, for purposes of the 
above example, one can use this amount to illustrate how 
concentrated a dry mix can become with total salts. By 
taking a proportion, one can calculate that when the mix 
is devoid of all available water (223 g), the salt con­
centration is approximately 8341 ppm. This is approxi­
mately a 58 percent increase in total soluble salt concen­
tration from wet to dry conditions. With a significant 
increase in total soluble salts over the 24 week growth 
period, it is obvious that the mix upon drying could cause 
moisture and salt stress (see Tables 83 and 84).
The palm seedlings appeared quite resistant to the 
moisture stress and salt concentrations encountered with 
long intervals between application of solution, since no 
effects on growth were detected.
Analysis of variance showed highly significant 
effects of the longer intervals (long cycle) between 
applications of solutions on the salt content of leach­
ates, determined by Solu-Bridge (see Tables 32 and 34).
The shorter intervals (short cycles) of 3 days or less 
between applications did not significantly affect leach­
ate salt contents.
Table 32. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Long Cycle
Treatments 1, 2, 3 and 4,^ Intervals 12, 11, 10 and 9 Days, Total Soluble
Salt Leachate Analysis, EC = mmhos/cm^ (Solu-Bridgex) by Weeks in Experiment
4.
Source df
Sum of 
Squares F PR > F
Standard
Deviation
Mean Soluble 
Salt Conductivities 
Treatments 
1, 2, 3 and 4
Treatments 3 13951.25 6.68 0.0005 .20 2.03
Table 33. Regression Analysis of Variance Table for I 
Total Soluble Salt Leachate Analysis, EC = 
Treatments 1-8^, Weeks 12-24 in Experiment
*. Roebelenii O'Brian. Palm for 
mmhos/cm^ (Solu-Bridgex) for 
4.
Days in 
Interval Source df Type I SS F PR > F
Standard
Deviation
Mean Soluble 
Salt 
Conductivities 
Treatments 1-8 r2
12 Rinse Tmt 1 1 286.69 59.53 0.0001 .22 2.00 0.2882
11 Rinse Tmt 2 1 241.47 31.86 0.0001 .28 1.97 0.1812
10 Rinse Tmt 3 1 559.36 88.44 0.0001 .25 2.10 0.36
9 Rinse Tmt 4 1 179.62 24.68 0.0001 .27 2.06 0.14
0 Rinse Tmt 5 1 1308.04 221.03 0.0001 .24 2.26 0.612
1 Rinse Tmt 6 1 333.48 59.26 0.0001 .26 2.26 0.252
2 Rinse Tmt 7 1 890.10 150.73 0.0001 .24 2.30 0.4774
3 Rinse Tmt 8 1 130.47 15.23 0.0001 .29 2.33 0.091
xMarketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey.
Y A H  pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
Table 34. Mean Total Soluble Salt Leachate Values, EC = mmhos/cm (Solu-Bridgex) for
P. Roebelenii O'Brian. Palm, Long Cycle, Treatments 1, 2, 3 and 4y, Interval 
in Days 12, 11, 10 and 9 by Weeks in Experiment 4.
Weeks
Days in 
Interval Treatments 12 14 16 18 20 22 24
Long Cycle
12, 1 1.77 1.79 2.20 1.87 2.04 2.12 2.23
11. 2 1.74 1.70 2.31 1.96 1.94 2.00 2.22
10, 3 1.78 1.76 2.39 2.10 2.17 2.14 2.40
9, 4 1.78 1.83 2.30 2.12 2.25 1.95 2.22
Short Cycle
0, 5 1.82 1.84 2.26 2.03 2.61 2.50 2.63
1. 6 1.94 2.06 2.44 2.17 2.47 2.29 2.47
2, 7 1.86 2.08 2.26 2.25 2.57 2.43 2.61
3, 8 2.02 2.45 2.34 2.17 2.49 2.31 2.49
xMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey.
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
131
Table 33, a regression analysis of variance for 
leachate salt contents, indicated that soluble salts 
accumulated in the containers with continued applications 
of the fertilizer solutions. Such increases in salts, 
although not related to growth responses in the period of 
this experiment, could become damaging and may indicate 
the desirability of occasional leaching with water to 
reduce salts in the root zone.
Table 35 shows the electrical conductivity of soluble 
salts in each individual treatment: 1, 12 day interval,
Tuesday-Monday; 2, 11 day interval, Wednesday-Monday; 3,
10 day interval, Thursday-Monday; 4, 9 day interval, 
Friday-Monday; 5, 0 day interval, Monday-Tuesday; 6,
1 day interval, Monday-Wednesday; 7, 2 day interval,
Monday-Thursday; and 8, 3 day interval, Monday-Friday, 
over weeks 12, 14, 16, 18, 20, 22, and 24. This table 
also shows significant linear increases in total soluble 
salts measured as electrical conductivity over time.
Pot Weights
Pot weights were recorded on February 15, March 22, 
April 25, June 7 and June 21, 1982 (see Tables 85 and 86). 
All pots were weighed before and after each irrigation.
An ANOVA was conducted on pot weights and there was sig­
nificance for pot weight differences between long cycle 
treatments: 1, 12 day interval, Tuesday-Monday; 2, 11
day interval, Wednesday-Monday; 3, 10 day interval,
Table 35. A Comparison of P. Roebelenii O'Brian. Palm for Mean Leachate Conductivities,
EC = mmhos/cm* (Solu-Bridgex) for Treatments 1-8W , and Control Pots (S)^ and
(C)z for Weeks 12-24 in Experiment 4.
Days in 
Interval Treatment
Weeks
12 14 16 18 20 22 24
12 1 r^.54**11 1.77 1.79 2.20 1.87 2.04 2.12 2.23
C 0.29 0.23 0.21 0.27 0.26 0.33 0.29
S 1.35 1.2 2.0 2.1 1.7 1.9 2.0
11 2 r=0.43** 1.74 1.70 2.31 1.96 1.94 2.0 2.21
C 0.28 0.77 0.24 0.27 0.25 0.34 0.30
S 2.05 1.55 1.9 1.95 1.78 2.3 2.3
10 3 r=0.60** 1.78 1.76 2.39 2.10 2.17 2.14 2.40
C 0.33 0.25 0.24 0.28 0.26 0.32 0.32
S 2.15 1.8 2.2 2.25 2.15 2.3 2.2
9 4 r=0.37** 1.78 1.83 2.30 2.12 2.25 1.95 2.22
C 0.35 0.25 0.23 0.28 0.27 0.34 0.29
S 1.83 1.5 1.8 2.2 2.25 2.2 2.3
0 5 r=0.78** 1.82 1.84 2.26 2.03 2.61 2.50 2.63
C 0.4 0.36 0.32 0.3 0.32 0.41 0.36
S 1.35 1.3 2.05 1.9 2.3 2.1 2.4
1 6 r=0.50** 1.94 2.06 2.44 2.17 2.47 2.29 2.47
C 0.35 0.35 0.31 0.3 --- 0.35 0.35
S 1.75 1.78 1.85 2.15 --- 2.0 2.2
2 7 r=0.69** 1.86 2.08 2.26 2.25 2.57 2.34 2.61
C 0.35 0.3 --- 0.31 0.32 0.35 0.39
S 2.15 2.45 1.37 2.35 2.55 2.15 2.5
3 8 r=0.30** 2.02 2.45 2.34 2.17 2.49 2.31 2.49
C 0.32 0.23 0.28 0.28 0.31 0.31 0.35
S 1.95 1.8 2.3 1.85 2.50 2.35 2.6 132
Table 35. (continued)
tSignificant at the 0.01 level.
wPots with plants treated with 2.3 g/3.8 1. Peter's 25-9-17 soluble fertilizer, 400 ml/ 
pot.
xMarketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey.
yControl pots containing no plants, but treated with 2,3 g/3.8 1. Peter's 25-9-17 soluble 
fertilizer, 400 ml/pot.
zControl pots containing plants but no fertilizer.
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Thursday-Monday; 4, 9 day interval, Friday-Monday. There 
were also highly significant treatment effects for pot 
weight differences between treatments: 5, 0 day interval,
Monday-Tuesday; 6, 1 day interval, Monday-Wednesday; 7,
2 day interval, Monday-Thursday; and 8, 3 day interval, 
Monday-Friday. Dates March 22, (11 weeks), April 26,
(16 weeks), June 7, (22 weeks) and June 21, (24 weeks) 
were depicted because it was felt that these dates more 
accurately represented pot weight differences than the 
first date because it was during the time when the treat­
ments were shifted from weekly to bi-monthly irrigations 
(see Tables 36 and 39).
The DMRT indicated that plants in treatment 2, 11 
day interval, Wednesday-Monday, had significantly higher 
pot weight differences, D, than plants in treatment 1, 12 
day interval, Tuesday-Monday, for weeks 11, 16, 22, and 24 
(see Table 37). This difference could possibly be 
explained by the fact that treatment 1 on the short day 
cycle received 400 ml of solution on Monday and Tuesday. 
The potting mix was kept saturated for a longer period of 
time which possibly prevented as rapid drying as the other 
pots that had at least a 1-day interval between treatments 
(see diagram of treatment schedule in Materials and 
Methods section, p. 57).
The DMRT for Monday-Tuesday, 0 day interval, treat­
ment 5; Monday-Wednesday, 1 day interval, treatment 6;
Table 36. Overall Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Pot
Weight Difference in Grams (B) for Treatments l-8y in Experiment 4 for Weeks
11, 16, 22 and 24.
Days in 
Interval
Source
Treatment df
Siam of 
Squares F PR > F
Standard
Deviation
Mean Pot 
Weight 
Difference (g)
12, 1
11, 2 long
10, 3 cycle
9, 4 3 77.31 3.33 0.0230 0.138 12.289
0, 5
1, 6 short
2, 7 cycle
3, 8 3 671.134 200.16 0.0001 0.60 5.42
Table 37. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Pot
Weight Difference XD) in Grams for Treatments l-8y in Experiment 4 for Weeks
11, 26, 22 and 24.*
Duncan's Grouping
Mean Pot 
Weight 
Difference (g) N Treatments Interval in Days
A 13.06 64 2, 11 days Wed.-Mon. long
cycle
A B 12.40 72 3, 10 days Thurs.-Mon. long
cycle
A B 12.24 66 4, 9 days Fri.-Mon. long
cycle
B 11.59 77 1. 12 days Tues.-Mon. long
cycle
xMeans with the same letter are not significantly different.
?A11 pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
Table 38. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Pot
Weight Difference (E) in Grams, Treatments l-4y in Experiment 4 for Weeks
11, 16, 22 and 24.x
Duncan's Grouping
Mean Pot 
Weight 
Difference (g) N Treatments Interval in Days
A 7.36 66 8, 3 days Mon.-Fri. short
cycle
B 6.18 72 7, 2 days Mon.-Thurs. short
cycle
C 5.00 64 6, 1 days Mon.-Wed. snort
cycle
D 3.05 66 5, 0 days Mon.-Tues. short
cycle
xMeans with the same letter are not significantly different.
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
Table 39. A Comparison of P. Roebelenii O'Brian. Palm for Mean Loss in Weight (g)
Between Applications of Fertilizer Solutions for Treatments 1-8W and Control 
Pots (S)y and (C)z for Weeks 11, 16, 22 and 24 in Experiment 4.
Days in 
Interval Treatment
Weeks
11 16 22 24
12 1 16.2 10.26 13.88 16.4
C 18.44 13.17 15.37 16.68
S 15.8 10.1 12.73 15.37
11 2 15.85 9.22 14.63 15.51
C 15.8 10.98 13.61 14.93
S 14.93 10.54 11.85 14.49
10 3 15.15 8.30 13.98 14.92
C 17.12 9.22 15.37 15.8
S 15.8 8.78 12.29 14.05
9 4 15.48 7.95 13.69 15.08
C 17.12 10.98 14.05 12.29
S 14.49 7.9 11.85 12.29
0 5 2.95 3.15 2.27 3.71
C 3.07 3.95 2.2 3.95
s 2.63 3.95 2.63 3.51
1 6 3.83 4.43 5.72 4.89
C 4.39 5.71 6.15 6.15
s 4.39 4.83 5.27 4.83
2 7 2.27 4.86 7.09 6.59
C 2.20 6.59 9.66 9.22
S 3.07 5.27 8.34 7.46
3 8 4.43 6.66 8.3 7.1
C 3.95 7.46 8.78 8.78
S 5.27 4.83 7.46 6.59 138
Table 39. (continued)
wPots with plants treated with 2.3 g/3.8 1. Peter's 25-9-17 soluble fertilizer, 400 ml/ 
pot.
^Control pots containing no plants, but treated with 2.3 g/3.8 1. Peter's 25-9-17 
soluble fertilizer, 400 ml/pot.
zControl pots containing plants but no fertilizer.
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Monday-Thrusday, 2 day interval, treatment 7; and Frlday- 
Monday, 3 day interval, treatment 8 indicated that weights 
of pots in all treatments were significantly different 
from each other for weeks 11, 16, 22 and 24 (see Table 
38).
Table 38 indicates that plants at a three day inter­
val from initial wetting, lost more water than did plants 
at a two day interval from initial wetting. This was 
obvious by the pot weight mean difference ranking: 
treatment 8 (D = 7.36); treatment 7 (D = 6.18); treatment 
6 (D = 5.0); and treatment 5 (D = 3.05). The closer the 
plants were to initial wetting the less water they lost.
Table 39 shows the loss in pot weights in the inter­
val between application of solutions as measured at four 
intervals during the experiment. The loss in weight 
occurring between applications of solution was due chiefly 
to water lost in evapotranspiration. As the interval 
increased, weight loss increased. In most cases this was 
probably a simple linear relationship between time and 
water loss. Some differences in water uptake could have 
occurred, however, with excessive water at the early 
stages of frequent application and with excessive salts 
accumulated in the latter stages of the experiment.
Although there was no significant difference detected 
for foliage, root and total dry weights or 5 number of 
leaves by the analysis of variance for the 24th week,
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there were positive significant correlations between 
foliage dry weights and root dry weights, total dry 
weights and D number of leaves. Root dry weights were 
positively significantly correlated with total dry weights 
and D number of leaves. Total dry weights were positively 
significantly correlated with D number of leaves. These 
calculations were computed by the Pearson Correlation 
Coefficient method on SAS (see Table 40).
Panel Results
Three panelists judged color, grade or selling 
quality and tip necrosis after 24 weeks of growth. An 
ANOVA was computed for judges' evaluations of color, 
selling quality and tip necrosis. There was no signifi­
cant difference detected between treatments. However, 
Spearman Correlation Coefficients were calculated for all 
panelists' ratings and foliage, root and total dry weights 
and D number of leaves. There were positive significant 
correlations between color and foliage, root and total 
dry weights and D number of leaves. There were also 
positive significant correlations between selling quality 
and foliage, root and total dry weights and D number of 
leaves. Interestingly, there were positive significant 
correlations between tip necrosis and foliage, root and 
total dry weights and D number of leaves (see Table 41).
Table 40. Significant Pearson Correlation Coefficients/Probability > |Rj Under Ho: 
RHo = 0, by Variables for P. Roebelenii O'Brian. Palm in Experiment 4.
Foliage 
Dry Weights
Root Dry 
Weights
Total Dry 
Weights
Root Dry Weight 0.75697?
0 .0001x
Total Dry Weight 0.8872 0.923
0.0001 0.0001
Mean Number of Leaves 0.46318 0.4723 0.5043
0.0001 0.0001 0.0001
Probability less than 0.05 level of significance. 
^Correlation coefficient.
Table 41. Significant Spearman Correlation Coefficients/Probability > |R| Under Ho: 
RHo = 0, by Variables for P. Roebelenii O'Brian. Palm in Experiment 4.
All Three Judges1 Ratings
Color Selling Quality Tip Necrosis
Foliage Dry Weights 0.26864^ 0.49987 0.2368
0.0109x 0.0001 0.0255
Root Dry Weights 0.3259 0.4478 0.22255
0.0018 0.0001 0.0361
Total Dry Weights 0.31390 0.49527 0.2487
0.0027 0.0001 0.0188
Mean Number of Leaves 0.22249 0.30797
0.0361 0.0033
Probability less than 0.05 level of significance. 
^Correlation coefficient.
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More precise growth determinations, such as: weekly
destructive sampling to determine dry weights; weekly 
measurements of number of leaves, with length measurements 
for each leaf; weekly, before and after, pot weights as 
well as weekly total soluble salt leachate analysis (Solu- 
Bridge) ; and an examination of correlations between these 
factors, might allow detection of a cyclic growth pattern. 
An advantage of knowing the cyclic growth pattern in any 
plant would be determination of time of fertilizer appli­
cation for maximum use by the plant.
Experiment 5. Evaluation of Three Slow- 
Release Fertilizers on 
Bare-Rooted Seedlings
Growth Measurements
Leaf Length
The length of the longest leaf, on each plant was 
recorded at the first week and after 24 weeks of growth 
(see Table 87). An ANOVA was computed for the effects of 
treatments on leaf length during the treatment period 
January 26 to June 11, 1982 and there were no significant 
differences found between treatments.
Leaf Number
Leaf number was obtained both in the first week and 
after 24 weeks of growth and no significant differences 
were found between treatments (see Table 88). In this
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experiment three different slow-release fertilizers at 
three different release rates (treatments: 1, 3.1 g
21-6-12 SulfurKote, 6 month release formulation; 2, 3.6 g 
18-6-12 Osmocote, 8-9 month release formulation; and 3,
3.6 g 19-6-12 Osmocote, 3-4 month release formulation) 
were used with the same approximate N, P and K rates. How­
ever, fertilizer types did not appear to significantly 
influence leaf number.
Dry Weights
Dry weights were determined for foliage, root and 
total weights at the conclusion of the experiment (see 
Table 89). There were no significant differences found 
for root or total dry weights by treatment. However, there 
was a significant difference for foliage weights between 
treatments: 1, 3.1 g SulfurKote, 6 month release formu­
lation; 2, 3.6 g Osmocote 18-6-12, 8-9 month release for­
mulation; and 3, 3.6 g Osmocote 19-6-12, 3-4 month release 
formulation (see Table 42). Plants in treatment 2 (3.6 g 
18-6-12 Osmocote, 8-9 month release formulation) had sig­
nificantly higher foliage weights than plants in treatment 
1 (3.1 g 21-6-12 SulfurKote, 6 month release formulation, 
see Table 43).
There was an apparent response to Osmocote. Both 
treatments 2 and 3 were Osmocote treatments even though 
one was an 8-9 month formulation (treatment 2, 3.6 g
18-6-12) and the other a 3-4 month formulation (treatment
Table 42. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Foliage
Weights in Grams After 24 Weeks of Growth for Treatments 1, 2 and 3W in
Experiment 5.
Source df
Sum of 
Squares F PR > F
Standard
Deviation
Mean 
Foliage 
Weight (g)
Treatments 2 3850.75 3.64 0.0313 22.995 99.6986
wTreatment 1, 3.1 g SulfurKote 21-6-12, 6 month release formulation
Treatment 2, 3.6 g Osmocote 18-6-12, 8-9 month release formulation
Treatment 3, 3.6 g Osmocote 19-6-12, 3-4 month release formulation
Table 43. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Foliage 
Weights in Grams After 24 Weeks of Growth for Treatments 1, 2 and 3 in 
Experiment 5.x
Duncan's Grouping
Mean 
Foliage 
Weight (g) N Treatments
A 106.72 25 2, 3.6 g Osmocote 18-6-12, 8-9 mo.y
A B 102.46 24 3, 3.6 g Osmocote 19-6-12, 3-4 mo.y
B 89.63 24 1, 3.1 g SulfurKote 21-6-12, 6 mo.z
xMeans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
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3, 3.6 g 19-6-12). They both apparently released enough 
fertilizer to produce more foliage dry weight than did Sul­
furKote (treatment 1, 21-6-12, 6 month formulation). Even 
though leaf number was not significantly different, the 
DMRT means ranking were the same as that for foliage dry 
weights (D = 5.72, treatment 2; U = 5.54, treatment 3; and 
D = 5.458, treatment 1). Although suggestive, it may help 
to further support the apparent response of P. Roebelenii 
O'Brian. palm to foliage dry weights from applications of 
Osmocote more so than from applications of SulfurKote under 
the conditions set forth by this experiment.
Total Soluble Salt Leachate Analysis (Solu-Bridge)
Twelve leachate collections, following irrigations 
(February 11, 36 days (da.); February 18, 43 da.;
February 25, 50 da.; March 18, 71 da.; March 29, 82 da.; 
April 15, 99 da.; April 25, 109 da.; May 10, 124 da.;
May 24, 138 da.; June 1, 146 da.; June 11, 156 da.; and 
June 21, 1982, 166 da.) were analyzed for soluble salts 
with a Solu-Bridge, SD-B15 during the experiment (see 
Table 90). Dates March 18, (71st day) through June 21 
(166th day) were depicted because it was felt that these 
dates more accurately represented total soluble salt 
leachate electrical conductivities rather than including 
the first three sampling dates. The first three sampling 
dates were eratic due to the plants adjusting to repotting.
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An overall ANOVA was conducted on total soluble salt 
leachate (Solu-Bridge), treatments 1-8 from March 18 to 
June 21, 1982 and there were highly significant differ­
ences between treatments (see Table 44). The DMRT ranked 
means indicated that plants in treatment 3 (3.6 g Osmocote
19-6-12, 3-4 month release) had significantly higher 
leachate electrical conductivities than plants in treat­
ment 2 (3.6 g Osmocote 18-6-12, 8-9 month release). Like­
wise, plants in treatment 2 had significantly higher 
leachate electrical conductivities than plants in treatment 
1 (3.1 g SulfurKote 21-6-12, 6 month release). Similarly, 
just considering means, control pots without plants but 
with soil mix plus fertilizer added, treatment 6 (no plant,
3.6 g Osmocote 19-6-12, 3-4 month formulation) showed a 
higher mean (1.54) than did treatment 5 (no plant, 3.6 g
18-6-12 Osmocote, 8-9 month formulation) mean (1.40). 
Treatment 4 (no plant, 3.1 g 21-6-12 SulfurKote, 6 month 
formulation) with a mean of 1.25 was significantly lower 
than either treatments 5 or 6 (see Table 45).
Figure 9 graphically depicts the mean total soluble 
salt leachate (Solu-Bridge) conductivities for treatments 
1-8 from March 18 to June 21, 1982. Treatments 3 and 6 
(both containing 3.6 g Osmocote 19-6-12) appeared to 
release the highest fertilizer salts. The difference 
between treatments 3 and 6 was apparently due to plant 
uptake in treatment 3. Treatments 2 and 5 (both containing
Table 44. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Total
Soluble Salt Leachate Conductivities, EC = mmhos/cm2 (Solu-Bridgew) for 
Treatments: 1, 3.1 g SulfurKote 21-6-122, 6 month release; 2, 3.6 g Osmocote
18-6-12y, 8-9 month release; 3, 3.6 g Osmocote 19-6-12, 3-4 month release;
4, control, no plants but 3.1 g SulfurKote 21-6-12 applied; 5, control, no 
plants, 3.6 g Osmocote 18-6-12 applied; 6, control, no plants, 3.6 g Osmocote
19-6-12 applied; 7, no fertilizer but with plants; 8, no fertilizer, no 
plants, in Experiment 5 from March 18 to June 21, 1982.
Source df ANOVA SS F PR > F
Standard
Deviation
Mean Soluble 
Salt Conductivities 
Treatments 1-8
Treatments 7 3890.9 43.85 0.0001 0.16 1.11
wMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey.
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
Table 45. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Total
Soluble Salt Leachate Conductivities f^ EC nmhos/cm^ (Solu-Bridgew) for
Treatments l-8yz in Experiment 5 from March 18, to June 21, 1982.x
Duncan's Grouping
Mean Soluble 
Salt Conductivities 
Treatments 1-8 N Treatments
A 1.54 16 6 , control, no plants but 3,6 
Osmocotey 19-6-12 applied
g
B 1.38 16 5, control, no plants but 3.6 
Osmocotey 18-6-12 applied
g
B C 1.32 219 3, 3.6 g Osmocotey 19-6-12
C 1.25 22 4, control, no plants but 3.1 
SulfurKote2 applied 
3.6 g Osmocotey 18-6-12
g
D 1.09 221 2,
E 0.96 221 1 , 3.1 g SulfurKote2 21-6-12
F 0.42 18 8 , no fertilizer, no plants
G 0.33 18 7, no fertilizer, with plants
wMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey. 
xMeans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
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Figure 9. Mean Total Soluble Salt Leachate (Solu-Bridge )
Conductivities for P. Roebelenii O'Brian. Palm
for Treatments 1-8 Tn Experiment 5 from
March 18, to June 21, 1982.
EC =
mmhos/cm2
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wMarketed by Beckman Instrument Co., Inc. , 
Cedar Grove, New Jersey.
xMeans with the same letter are not signifi­
cantly different by DMRT.
152
Figure 9. (continued)
Treatment Key
Fertilizer
Treatment
1. Plants with 3.1 g SulfurKote 21-6-12, 6 month 
release formulation
2. Plants with 3.6 g Osmocote 18-6-12, 8-9 month 
release formulation
3. Plants with 3.6 g Osmocote 19-6-12, 3-4 month 
release formulation
4. No plants, 3.1 g SulfurKote 21-6-12, 6 month 
release formulation
5. No plants, 3.6 g Osmocote 18-6-12, 8-9 month 
release formulation
6. No plants, 3.6 g Osmocote 19-6-12, 3-4 month 
release formulation
7. Plants with no fertilizer in soil mix
8. No plants, no fertilizer, only soil mix
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3.6 g Osmocote 18-6-12) appeared to release fertilizer 
salts intermediate to that of the other treatments. The 
difference in treatments 2 and 5 was apparently due to 
plant uptake in treatment 2. Lastly, treatments 1 and 4 
(both containing 3.1 g SulfurKote 21-6-12) appeared to 
release less fertilizer salts than either treatments 3 
plus 6 or treatments 2 plus 5. Again the difference in 
treatments 1 and 4 was apparently due to plant uptake in 
treatment 1.
An ANOVA was also computed for only treatments: 1,
3.1 g SulfurKote 21-6-12, 6 month release; 2, 3.6 g 
Osmocote 18-6-12, 8-9 month release; and 3, 3.6 g Osmocote
19-6-12, 3-4 month release and there were highly signifi­
cant treatment effects between the three treatments (see 
Table 46). The DMRT ranked means for treatments 1, 2 and 
3 indicated that plants in treatment 3 had significantly 
higher leachate electrical conductivities than plants in 
treatment 2 and plants in treatments 3 and 2 had signi­
ficantly higher leachate electrical conductivities than 
plants in treatment 1 (see Table 47). Apparently, treat­
ment 3 (3.6 g Osmocote 19-6-12, 3-4 month release formu­
lation) released significantly more fertilizer salts than 
either treatments 1 or 2. Treatment 2 (Osmocote 18-6-12, 
8-9 month release formulation) released significantly more 
fertilizer salts than treatment 1 (SulfurKote, 6 month 
release formulation). Both Osmocote treatments, 3 and 2,
Table 46. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Total
Soluble Salt Leachate Conductivities, EC = mmhos/cm2 (Solu-Bridgew) for 
Treatments: 1, 3.1 g SulfurKote 21-6-12, 3 month release; 2, 3.6 g Osmocote
18-6-12, 8-9 month release; and 3, 3.6 g Osmocote 19-6-12, 3-4 month release 
from March 18 to June 21, 1982 in Experiment 5.
Source df ANOVA SS F PR > F
Standard
Deviation
Mean Soluble 
Salt Conductivities 
Treatments 1-3
Treatments 2 1485.66 57.59 0.0001 0.16 1.12
''Marketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey.
Table 47. Duncan’s New Multiple Range Test for P. Roebelenii Q'Brian. Palm for Total 
Soluble Salt Leachate Conductivities, EC mmhos/cm2 (Solu-Bridgew) for 
Treatments 1-3 in Experiment 5 from March 18 to June 21, 1982.x
Duncan* s Grouping
Mean Soluble 
Salt Conductivities 
Treatments 1-3 N Treatments
A 1.32 219 3, 3.6 g Osmocote^ 19-6-12, 3-4 mo.
B 1.09 221 2, 3.6 R Osmocotey 18-6-12, 8-9 m o .
C 0.96 221 1, 3.1 & SulfurKote2 21-6-12, 6 mo.
''Marketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey. 
XMeans with the same letter are not significantly different. 
^Marketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
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released significantly higher fertilizer salts than did 
SulfurKote, treatment 1.
Regression ANOVA were also conducted for treatments 
1, 2 and 3. There were highly positive significant treat­
ment effects between increasing days for treatments 1 and 
2 and there was a positive significant treatment effect 
between increasing days for treatment 3 (see Table 48).
Tables 49, 50 and 51 show, by treatments 1, 2 and 3, 
that there was a highly significant linear relationship 
between total soluble salt leachate (Solu-Bridge) conduc­
tivity values in treatments 1 and 2 to increasing days and 
there was a significant linear relationship between total 
soluble salt leachate (Solu-Bridge) conductivity values 
in treatment 3 to increasing days. In treatments 4, 5 and 
6 the only significant linear increase shown was in treat­
ment 5. Apparently, the sharp drop in electrical conduc­
tivity exhibited by treatment 4, between the 124th day 
and the 138th day caused a much wider variation about the 
mean (Standard Deviation = 0.25) than did treatment 5 
(Standard Deviation = 0.16). Likewise, the sharp drop in 
electrical conductivity exhibited by treatment 6, between 
the 138th day and the 146th day caused a wide variation 
also (Standard Deviation = 0.24).
Pearson Correlation Coefficients were computed and a 
positive significant correlation was detected between total 
soluble salt leachate (Solu-Bridge) and foliage dry
Table 48. Regression Analysis of Variance Table for P. Roebelenii O ’Brian. Palm for 
Total Soluble Salt Leachate Analysis, EC = mmhos/cm2 (Solu-Bridgew) for 
Treatments: 1, 3.1 g SulfurKote2 21-6-12, 6 month release formulation;
2, 3.6 g Osmocote^ 18-6-12, 8-9 month release formulation; 3, 3.6 g Osmocotey 
19-6-12, 3-4 month release formulation from March 18 to June 21, 1982 in 
Experiment 5.
Source df Type I SS F PR > F
Standard
Deviation
Mean Soluble 
Salt Conductivities 
Treatments 1-3 r2
Tmt 1 days 1 182.78 58.89 0.0001 0.18 0.96 0.21
Tmt 2 days 1 1033.39 312.19 0.0001 0.18 1.09 0.59
Tmt 3 days 1 30.65 5.49 0.02 0.24 1.32 0.025
wMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey.
yMarketed by Sierra Chemical Co., Milpitas, California. 
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
o
Table 49. A Comparison of Total Soluble Salt Leachate Conductivities, EC = mmhos/cm
(Solu-Bridgew) for Treatment 1, 3.1 g SulfurKote2 21-6-12, 6 month formula-, 
tion with Control Treatments 4, 7, and 8, from March 18 to June 21, 1982 in 
Experiment 5, r = 0.46**y.
1982
Treatment 1 
Plants Top Dressed 
With 3.1 g SulfurKote 
21-6-12, 6 Month 
Formulation
Treatment 4 
No Plants, Pots 
Treated with 3.1 g 
SulfurKote 21-6-12, 
6 Month Formulation
Treatment 7 
Plants, But 
No Additional 
Fertilizer 
Added
Treatment 8 
No Plants,
No Additional 
Fertilizer 
Added
March 18, 
day 71
.88 1.15 .43 .58
March 24, 
day 82
.85 .98 .34 .41
April 15, 
day 99
.86 1.10 .32 .42
April 25, 
day 109
.93 1.33 .31 .42
May 10, 
day 124 
May 24, 
day 138
.86 1.33 .30 .40
1.02 1.04 .32 .41
June 1, 
day 146
1.01 1.23 .33 .43
June 11, 
day 156
1.05 1.28 .32 .37
June 21, 
day 166
1.17 1.63 .32 .38
Table 49. (continued)
wMarketed by Beckman Instrument Co., Inc. Cedar Grove, New Jersey. 
ySignificant at the 0.01 level.
zMarketed by Sta-Green Plant Food Co., Sylacauga, Alabama.
o
Table 50. A Comparison of Total Soluble Salt Leachate Conductivities, EC = mmhos/cm 
(Solu-Bridgew) for Treatment 2, 3.6 g Osmocotey 18-6-12, 8-9 Month Formu­
lation with Control Treatments 5, 7 and 8 from March 18, to June 21, 1982 
in Experiment 5, r = 0.77**x .
1982
Treatment 2 
Plants Top Dressed 
with 3.6 g Osmocote 
18-6-12, 8-9 Month 
Formulation
Treatment 5 
No Plants, Pots 
Top Dressed with 
3.6 g Osmocote 
18-6-12, 8-9 Month 
Formulation
Treatment 7 
Plants, But 
No Additional 
Fertilizer 
Added
Treatment 8 
No Plants,
No Additional 
Fertilizer 
Added
March 18, 
day 71
.74 1.08 .43 .58
March 29, 
day 82
.85 .83 .34 .41
April 15, 
day 99
.93 1.28 .32 .42
April 25, 
day 109
1.06 1.23 .31 .42
May 10, 
day 124
1.08 • “ “ ™ .30 .40
May 24, 
day 138
1.17 1.50 .32 .41
June 1, 
day 146
1.28 1./3 .33 .43
June 11, 
day 156
1.30 1.78 .32 .37
June 21, 
day 166
1.45 1.65 .32 .38
Table 50. (continued)
wMarketed by Beckman Instrument Co., Inc., Cedar Grove 
Significant at the 0.01 level.
^Marketed by Sierra Chemical Co., Milpitas, California
New Jersey.
2
Table 51. A Comparison of Total Soluble Salt Leachate Conductivities, EC = mmhos/cm
(Solu-Bridgew) for Treatment 3, Osmocotey 19-6-12, 3-4 Month Formulation with 
Control Treatments 6, 7 and 8 from March 18 to June 21, 1982 in Experiment 5, 
r = 0.16*x .
1982
Treatment 3 
Plants Top Dressed 
with 3.6 g Osmocote 
19-6-12, 8-9 Month 
Formulation
Treatment 6 
No Plants, Pots 
Top Dressed with 
3.6 g Osmocote, 
3-4 Month 
Formulation
Treatment 7 
Plants, But 
No Additional 
Fertilizer 
Added
Treatment 8 
No Plants, No 
Additional 
Fertilizer 
Added
March 18, 1.19 1.28 .43 .58
day 71 
March 29, 1.25 1.35 .34 .41
day 82 
April 15, 1.35 1.55 .32 .42
day 99 
April 25, 1.43 1.68 .31 .42
day 109 
May 10, 1.32 .30 .40
day 124 
May 24, 1.33 1.80 .32 .41
day 138 
June 1, 1.35 1.48 .33 .43
day 146 
June 11, 1.28 1.58 .32 .37
day 156 
June 21, 1.40 1.60 .32 .38
day 166
Table 51. (continued)
wMarketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey. 
Significant at the 0.05 level.
^Marketed by Sierra Chemical Co., Milpitas, California.
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weights. Other positive significant correlation coeffi­
cients were detected for number of leaves and foliage, root 
and total dry weights. Foliage dry weight was positively 
significantly correlated with root and total dry weights. 
Root dry weight was positively significantly correlated 
with total dry weights (see Table 52).
Panel Results
Three panelists judged color, grade or selling quality 
and tip necrosis after 24 weeks of growth. An ANOVA was 
computed for judges1 evaluations of color, selling quality 
and tip necrosis. There was no significant difference 
detected between treatments. Spearman Correlation Coeffi­
cients were calculated for all three panelists1 ratings and 
number of leaves, foliage, root and total dry weights. 
Correlations were also computed between panelists1 ratings 
of color and selling quality and tip necrosis and lastly, 
panelists1 ratings of selling quality and tip necrosis. 
There were negative significant correlations between 
panelists1 color ratings and root and total dry weights. 
Negative significant correlations were found between 
panelists1 selling quality ratings and number of leaves 
and foliage, root and total dry weights. Tip necrosis 
ratings were negatively significantly correlated with 
foliage root and total dry weights. Apparently, as the 
panelists1 color, selling quality and tip necrosis ratings 
increased, the values for number of leaves and foliage,
Table 52, Significant Pearson's Correlation Coefficients/Probability > |R| Under Ho: 
RHo = 0, by Variables for P. Roebelenii O'Brian. Palm in Experiment 5.
Total Soluble 
Salt Leachate 
(Solu-Bridge)
Mean 
Number of 
Leaves
Foliage
Dry
Weights
Root
Dry
Weights
Foliage Dry Weights 0.2886^ 0.3102
0.0139x 0.0076
Root Dry Weights 0.3632 0.759
0.0016 0.0001
Total Dry Weights 0.35 0.9663 0.901
0.0024 0.0001 0.0001
Probability less than 0.05 level of significance 
yCorrelation coefficient
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root and total dry weights decreased. Possibly the 
panelists were rating smaller compact plants higher than 
larger more open plants (see Table 53).
There were positive significant correlations between 
panelists' color ratings and panelists' selling quality 
ratings and tip necrosis ratings. There were also posi­
tive significant correlations between panelists' selling 
quality ratings and tip necrosis ratings. This suggested 
that as the color values increased so did the selling 
quality and tip necrosis values. Likewise, as the selling 
quality values increased the tip necrosis also increased 
which suggested that higher quality plants were produced 
by fertilizer levels that could make plants subject to 
salt injury during drying periods (see Table 53).
Experiment 6. The Effects of Three Dolomitic 
Limestone Amendments on Lime- 
Induced Chlorosis of Seedlings 
in Metro 500 Soil Mix
Growth Measurement
Leaf Length
The length of the longest leaf on each palm was 
recorded after 17 weeks of growth (see Table 91). An ANOVA 
was computed and no significant differences for leaf length 
were indicated between treatments. Leaf length again did 
not appear to be a reliable growth measurement because in
Table 53. Significant Spearman Correlation Coefficients/Probability > |R| Under Ho: 
RHo = 0, by Variables for P. Roebelenii O'Brian. Palm in Experiment 5.
All Three Judges' Ratings
Color____________ Selling Quality__________ Tip Necrosis
Mean Number of Leaves -0.25794
0.0276
Foliage Dry Weights -0.5164 -0.25909
0.0001 0.0269
Root Dry Weights -0.27132^ -0.4762 -0.2604
0 .0202x 0.0001 0.0261
Total Dry Weights -0.26863 -0.5074 -0.26425
0.0216 0.0001 0.0239
Selling Quality 0.54615
0.0001
Tip Necrosis 0.2624 0.4844
0.0229 0.0001
Probability less than 0.05 level of significance 
^Correlation coefficient
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some observations shorter leaves were produced under 
increasing light and duration as days lengthened.
Leaf Number
Number of leaves per plant was the second growth 
measurement taken (see Table 92). The ANOVA showed no 
significant difference for number of leaves between treat­
ments. Dolomitic lime increases of 50 and 100 percent, 
above that in the unamended mix, apparently did not signi­
ficantly increase or decrease the number of leaves for the 
17 week growth period.
In this experiment virtually no N, P and K except 
that in the mix was used except for 400 ml of Peter's 
25-9-17 soluble fertilizer, 2.3 g/3.8 1. applied April 29, 
1982. When considering that plants in Experiments 1 and 
3 produced significantly more leaves after being ferti­
lized, it would follow that nitrogen, phosphorus and potas­
sium does influence the number of leaves produced by this 
palm.
Dry Weights
Dry weights including foliage, root and total weights 
were recorded after 17 weeks of growth (see Table 93).
There were significant differences between foliage, root 
and total weights by treatment (see Table 54).
The DMRT for the average foliage dry weights indicated 
that plants in treatment 1, no additional dolomitic
Table 54. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Foliage, Root
and Total Dry Weights in Grams After 17 Weeks of Growth by Treatments in
Experiment 6.
Mean Foliage 
Standard Root and Total
Variable Source df Type I SS F PR > F Deviation Dry Weight (g)
Dry Weight Foliage Treatments 2 0.28 6.9 0.0082 0.14 0.82
Dry Weight Roots Treatments 2 0.063 4.08 0.04 0.088 0.38
Dry Weight Total Treatments 2 0.606 6.27 0.0114 0.210 1.20
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limestone added to Metro 500 Mix, were significantly 
heavier than plants in treatments 3, 70.8 g dolomitic 
lime in 11.4 1. of Metro 500 Mix and treatment 2, 35.4 g 
dolomitic lime in 11.4 1. of Metro 500 Mix (see Table 55).
The DMRT for root dry weights, ranked the means in 
the same order as for foliage dry weights where plants in 
treatment 1 were significantly heavier than those in 
treatments 3 or 2 (see Table 56).
The DMRT for total dry weights, again ranked the 
means in the same order as the previous two dry weight 
variables where plants in treatment 1 were significantly 
heavier than those in treatments 3 or 2 (see Table 57).
Apparently as the rate of lime increased either by 
50 or 100 percent, the foliage, root and total dry weights 
decreased.
Although number of leaves produced over 17 weeks was 
not significantly affected by treatment, there was a trend 
in the DMRT for mean number of leaves. The means were 
ranked as follows: treatment 1, no additional lime added
to Metro 500 Mix (x = 6.33); treatment 2, 35.4 g/.11.4 1. 
Metro 500 Mix, dolomitic lime added, 50 percent increase 
(x = 5.6); and treatment 3, 70.89 g/11.4 1. Metro 500 Mix, 
dolomitic lime added, 100 percent increase (x = 5.17).
This is suggestive that plants grown in 50 and 100 percent 
added lime grew fewer leaves.
Table 55. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Foliage
Dry Weights in Grams After 17 Weeks of Growth by Treatments in Experiment
Duncan's Grouping
Mean Foliage 
Dry Weight (g) N Treatments
A 0.98833 6 1, No additional lime added to Metro 500 
Mix^
B 0.75667 6 3, 70.8 g/11.4 1. Metro 500 Mix, 100% 
lime increase
B 0.688 5 2, 35.4 g/11.4 1. Metro 500 Mix, 50% lime 
increase
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
Table 56. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Root Dry
Weights in Grams After 17 Weeks of Growth by Treatments in Experiment 6X .
Duncan's Grouping
Mean Root 
Dry Weight (g) N Treatments
A 0.463 6 1, No additional lime added to Metro 500 
Mix^
B 0.34 6 3, 70.8 g/11.4 1. Metro 500 Mix, 100% 
lime increase
B 0.33 5 2, 35.4 g/11.4 1. Metro 500 Mix, 50% lime 
increase
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
Table 57. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Total
Dry Weights in Grams After 17 Weeks oF Growth by Treatments in Experiment
Duncan's Grouping
Mean Total 
Dry Weight (g) N Treatments
A 1.45 6 1, No additional lime added to Metro 500 
Mix^
B 1.10 6 3, 70.8 g/11.4 1. Metro 500 Mix, 100% 
lime increase
B 1.02 5 2, 35.4 g/11.4 1. Metro 500 Mix, 50% lime 
increase
xMeans with the same letter are not significantly different.
yMarketed by W. R. Grace and Co., Cambridge, Massachusetts.
173
Foliar Tissue Analysis
In a review of the literature, no standard tissue 
analysis values could be found for Phoenix Roebelenii 
O'Brian, palm. Several palms including Chamaedorea 
elegans Mart., Chrysalidocarpus lutescens H . Wendl. and 
Phoenix dactylifera L. have tissue values reported (37, 55, 
see page 27 ). Foliar tissue analysis for Mn, Zn, Fe and 
Cu were performed under the supervision of the Louisiana 
State University Feed and Fertilizer Laboratory by the 
author (see Table 94).
An ANOVA, computed on foliar tissue Mn, Zn, Fe and 
Cu, showed no significant difference for Mn and Zn by 
treatments. However, tissue Fe and Cu were significantly 
affected (see Table 58).
The DMRT means for foliar tissue Fe indicated that 
plants in treatment 3, 70.8 g dolomitic lime/11.4 1. of 
Metro 500 Mix and treatment 2, 35.4 g dolomitic lime/
11.4 1. Metro 500 Mix, were significantly higher in foliar 
Fe than plants in treatment 1, no additional dolomitic 
lime added to Metro 500 Mix (see Table 59).
Similarly, the DMRT means for foliar tissue Cu 
revealed that plants in treatments 2 and 3 were signifi­
cantly higher in foliar Cu than those in treatment 1 (see 
Table 60).
It appeared that as the rate of dolomitic lime 
increased, the foliar tissue values for Fe and Cu also
Table 58. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Foliar Tissue
Fe and Cu Concentrations in ppm After 17 Weeks of Growth by Treatments in
Experiment 6.
Variable Source df Type I SS F PR > F
Standard
Deviation
Mean Foliar 
Tissue Fe and Cu 
(ppm)
Foliage Fe Treatments 2 5950.21 3.87 0.0458 27.71 111.72
Foliage Cu Treatments 2 16.91 7.66 0.0057 1.051 7.65
Table 59. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Foliar
Tissue Fe Concentrations in ppm After 17 Weeks of Growth by Treatments in
Experiment 6X .
Duncan's Grouping
Mean Foliar 
Tissue Fe 
(ppm) N Treatments
A 126.73 6 3, 70.8 g/11.4 1. Metro 500 Mix7, 1007. 
lime increase
A 124.05 5 2, 35.4 g/11.4 1. Metro 500 Mix, 507. lime 
increase
B 86.43 6 1, No additional lime added to Metro 500 
Mix
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
Table 60. Duncan’s New Multiple Range Test for P. Roebelenii O'Brian. Palm for Foliar
Tissue Cu Concentrations in ppm After 17 Weeks ot Growth by Treatments in
Experiment 6X .
Duncan's Grouping
Mean Foliar 
Tissue Cu 
(ppm) N Treatments
A 8.396 5 2, 35.4 g/11.4 1. Metro 500 Mixy , 50% 
lime increase
A 8.3767 6 3, 70.8 g/11.4 1. Metro 500 Mix, 100% 
lime increase
B 6.2983 6 1, No additional lime added to Metro 500 
Mix
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
177
Increased. The increase in Cu may possibly be explained 
by the fact that a strong complexing of Cu by the soil 
organic matter occurred. Lindsey (56) indicated that this 
complexing is believed to be an important factor explain­
ing why Cu deficiencies are not as prevalent as Zn defi­
ciencies on high pH soils even though both cations show 
similar decreases in solubility with increased pH. Ellis 
and Knezek (51) reviewed evidence that Cu and Zn could be 
absorbed from a very dilute solution of Ca-saturated 
peat. It is thought that the bonding might be through the 
hydroxyl groups in the peat.
In a similar study by the author (unpublished) using 
Metro 500 Mix, the same rates of lime, but growing sorghum- 
sudangrass hybrid in 11 cm containers for seven weeks, the 
foliar tissue Cu concentration was very similar (see Table 
61).
The significant increase in Fe in treatments 3 and 2 
is more difficult to explain. According to Krauskopf (54) 
the portions of soil containing abundant organic matter, 
much of the Fe may be reduced to Fe++. It may also be 
present in soil solutions or adsorbed on colloid surfaces
j  I
as Fe or complexes thereof. As the soil pH increases, 
adsorption increases and the formation of specific Fe(II) 
minerals such as Fe(0H)2, Fe SiO^, and FeC(>3 , becomes pos­
sible. According to Lindsey (56) the Fe(II) minerals are 
very soluble and are readily dissolved in soils. Small
Table 61. Duncan's New Multiple Range Test for Sorghum-Sudangrass Hybrid for Foliar
Tissue Cu Concentrations in ppm After 7 Weeks of Growth Using the Same
Lime Treatments as Described in Experiment 6X .
Duncan's Grouping
Mean Foliar 
Tissue Cu 
(ppm) N Treatments
A 8.00 6 3, 70.8 g/11.4 1. Metro 500 Mix?, 100% 
lime increase
A 7.83 6 2 , 35.4 g/11.4 1. Metro 500 
increase
Mix, 50% lime
B 6.83 6 1. No additional lime added 
Mix
to Metro 500
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
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changes in O2 and CO2 partial pressures can cause a slight 
shift in the solubility of Fe(II) compounds.
The pH range for treatments 3 and 2 was 6.6 to 7.0.
The solubility of Fe apparently was sufficient owing to the 
natural chelates present especially in organic soils (humic 
acid).
In this experiment it appeared that tissue levels of 
Fe and Zn were adequate. However, according to standards 
published by Knezek and Ellis (51) (Table 2) both Cu and 
Mn were approaching critically low levels. Labanauskas 
and Nixon (55) reported Cu levels of 4, 5, 5, 4, 5, and 4 
ppm for Phoenix dactylifera L. cultivars "Deglet Noor," 
"Halaway," "Khadrawy," "Medjool," "Sayer" and "Tabarzal," 
respectively. They also reported Mn levels of 70, 74,
26, 51, 40 and 24 ppm for the same date varieties, respec­
tively. Both "Khadrawy" and "Tabarzal" cultivars accord­
ing to Knezek and Ellis (Table 2), would be approaching 
critical low levels of Mn. With no more data than what is 
available, it is hard to say whether the above Mn and Cu 
values are approaching critically low levels especially 
since Phoenix Roebelenii O'Brian, palms with similar low 
values, did not visually appear abnormal in color or growth.
Soil Mix Analysis
Metro 500 Mix pH increased in a linear fashion as 
expected with 50 and 100 percent increases in dolomitic 
limestone (see Table 95). That is, as the limestone
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treatments increased, so did the pH, An ANOVA indicated 
a highly significant difference between treatments and pH 
(see Table 62). The DMRT means for soil pH showed that 
treatments 3 and 2 were significantly higher than treat­
ment 1 (see Table 63).
Of the soil elements tested, only Mn and Fe means were 
not significant by treatments. Both Mn and Fe elements 
were well within the range of sufficiency proposed by 
Knezek and Ellis (51). However, soil Zn and Cu means were 
significant by treatments (see Table 64). The DMRT for 
soil Zn and Cu showed similar results. Treatment 1 means 
in both statistical tests were significantly higher than 
that of the other two treatments (see Table 65 and 66).
Apparently as the dolomitic limestone rate increased, 
the concentration of soil Zn and Cu significantly 
decreased. However, the values for Zn and Cu were still 
well within the soil range set forth by Knezek and Ellis 
(51).
Table 62. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Soil pH
Analysis by Treatments in Experiment 6.
Source df Type I SS F PR > F
Standard
Deviation
Mean Soil 
pH Value
Treatment 2 0.678 38.05 0.0001 0.094 6.65
Table 63. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Soil pH 
Analysis by Treatments in Experiment (P*.
Duncan's Grouping
Mean Soil 
pH Values Range N Treatments
A 6.82 6 .7-6.9 6 3, 70.8 g/11.4 1. Metro 500 Mix?, 
100% lime increase
A 6.78 6.6-7.0 5 2, 35.4 g/11.4 1. Metro 500 Mix, 
50% lime increase
B 6.38 6 .3-6.4 6 1, No additional lime added to 
Metro 500 Mix
xMeans with the same letter are not significantly different. 
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
Table 64. Analysis of Variance Table for P. Roebelenii O'Brian. Palm for Soil Mix Zn
and Cu Analysis (ppm) by Treatments in Experiment 6.
Variable Source df Type I SS F PR > F
Standard
Deviation
Mean Soil Mix 
Zn and Cu (ppm)
Soil Mix Zn Treatments 2 324.361 7.40 0.0064 4.682 23.94
Soil Mix Cu Treatments 2 83.748 8.76 0.0034 2.187 19.71
Table 65. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Soil Mix 
Zn Analysis (ppm) by Treatments in Experiment 6X .
Duncan's Grouping N
Mean Soil Mix 
Zn (ppm) Treatments
A 6 29.85 I , No additional lime added to Metro 500 
Mix^
B 6 20.93 3, 70.8 g/11.4 1. Metro 500 Mix, 1007. lime 
increase
B 5 20.46 2, 35.4 g/11.4 1. Metro 500 Mix, 507. lime 
increase
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
Table 66. Duncan's New Multiple Range Test for P. Roebelenii O'Brian. Palm for Soil Mix
Cu Analysis (ppm) by Treatments in Experiment 6*.
Duncan's Grouping N
Mean Soil Mix 
Cu (ppm) Treatments
A 6 22.72 1, No additional lime added 
Mix?
to Metro 500
B 5 18.12 2, 35.4 g/11.4 1. Metro 500 Mix, 50% lime 
increase
B 6 18.03 3, 70.4 g/11.4 1. Metro 500 
increase
Mix, 100% lime
xMeans with the same letter are not significantly different.
^Marketed by W. R. Grace and Co., Cambridge, Massachusetts.
SUMMARY AND CONCLUSIONS
Experiment 1. Fertilizer Regimes with Bare Rooted 2 to 
3 Leaf Seedlings
Phoenix Roebelenii O'Brian. palm seedlings, each with 
2 or 3 leaves, were grown in Mott's amended medium and the 
medium was supplemented with three rates of Osmocote 
18-6-12, 8-9 month formulation; three rates of Peter's 
25-9-17 soluble fertilizer and three rates of a combina­
tion of the two fertilizers for 41 weeks.
Established bare rooted seedlings in the 2-3 leaf 
stage were potted in Mott's amended medium and treatments 
1, 2 and 3 received Osmocote 18-6-12, 8-9 month release 
formulation at rates of 3.6 g, 7.2 g, and 14.4 g/pot. 
Treatments 4, 5 and 6 were given 400 ml of a solution con­
taining 0.8 g (50 ppm); 2.3 g (150 ppm); and 4.6 g (300 
ppm) respectively of Peter's 25-9-17 soluble fertilizer/ 
3.8 1. of water on every irrigation. Treatments 7, 8 and 
9 were given a combination liquid and slow-release ferti­
lizer using 400 ml of a solution of 25-9-17 soluble ferti­
lizer at each irrigation plus Osmocote 18-6-12 at potting 
and at 19 weeks after potting. The rates included:
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7) 1.6 g Osmocote plus 0.39 g (25 ppm) Peter's 
soluble fertilizer/3.8 1. of water,
8) 3.6 g Osmocote plus 1.2 g (75 ppm) Peter's 
soluble fertilizer/3.8 1. of water,
9) 7.2 g Osmocote plus 2.3 g (150 ppm) Peter's 
soluble fertilizer/3.8 1. of water.
The last treatment (10) consisted of 400 ml tap water 
applied at each irrigation. There were two entire experi­
ment replications, one in New Orleans, Louisiana and one 
in Baton Rouge, Louisiana.
Data examined included length of the longest leaf, 
leaf number and survival through the course of the treat­
ments .
Leaf length did not appear to be a reliable growth 
measurement because shorter leaves were produced as a 
result of increased light and duration as long days 
approached. However, leaf number appeared to be a reliable 
growth measurement. Plants survived better and made more 
leaves in the Baton Rouge, Louisiana test that in the New 
Orleans, Louisiana test. Those in New Orleans, Louisiana 
suffered rodent damage and over-watering. At Baton Rouge, 
Louisiana, the mean leaf numbers of plants receiving the 
highest rates of each of the three groups of fertilizer 
treatments (Osmocote, Peter's soluble and combinations of 
the two) were significantly higher than those receiving
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lower rates except for treatment 1, 3.6 g Osmocote 18-6-12 
which ranked third.
Plant survival was calculated and the New Orleans, 
Louisiana test showed 46.66 percent alive at the end of 
the experiment as compared to 74.17 percent alive for the 
Baton Rouge, Louisiana test. Plants in New Orleans, 
Louisiana, with lower fertilizer rates showed higher sur­
vival percentages. Plants in Baton Rouge, Louisiana with 
medium fertilizer survived better. Plants receiving the 
lowest additions of the combination fertilizer treatment 
survived best. An investigation of the relationship of 
plant mortality to soil pH values and soluble salt levels 
using correlation was inconclusive due chiefly to inade­
quate sample size.
Experiment 2. Seed Germination Study
A germination study was conducted to determine if 
seed scarification or seed soaking in water would enhance 
germination. Three hundred and sixty-three seeds were 
divided into three groups: untreated; scarified; or soaked
in water for 24 hours. From the scarified seed group,
53.72 percent germinated. From the untreated seed group,
31.4 percent germinated and only 16.53 percent of the 24 
hour water soaked seed germinated.
After 72 days of observation, seed germination was 
significantly increased by seed scarification.
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Experiment 3. Fertilizer Regimes with One-Year-Old, 6- to 
9-Leaf Seedlings
A fertility study using three rates of Osmocote 
18-6-12, three rates of Peter's 25-9-17 soluble fertilizer 
and three rates of a combination of the two fertilizers, 
measured growth responses to the fertilizer treatments of 
one-year-old Phoenix Roebelenii O'Brian, palm seedlings 
with 6 to 9 leaves. Plants were potted in Mott's amended 
medium and the same fertilizers and rates as described in 
Experiment 1 were applied. Plants were grown for 20 weeks.
Data examined at the end of the experiment included 
length of the longest leaf, leaf number, foliage and total 
dry weights, total soluble salt content of leachates (Solu- 
Bridge), pooled soil pH, pooled soil total soluble salt 
contents by Solu-Bridge (saturated paste extract), pooled 
soil soluble salt contents by a gravimetric method, N, P 
and K content of leachates and leaf tissue analysis for N, 
P, K, Ca, Mg, Cu, Mn, Fe and Zn.
Leaf length did not appear to be a reliable growth 
measurement because in some observations shorter leaves 
were produced due to increasing light intensity and dura­
tion as the days lengthened. When leaf numbers produced 
during the course of the experiment were compared, highly 
significant treatment effects were observed when only 
simple leaves were counted and when simple plus compound 
leaves were counted together. Plants receiving 14.4 g
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Osmocote 18-6-12 (treatment 3) and 3.6 g Osmocote 18-6-12 
plus 1.2 g/3.8 1. Peter's soluble, 400 ml/pot (treatment
8) produced more leaves than plants in the other treat­
ments. Plants receiving no additional fertilizer (treat­
ment 10) produced significantly fewer leaves than the 
other treatments. There was no significant difference 
found between foliage dry weights and total dry weights.
Pooled soil pH, soluble salt (saturated paste extract, 
Solu-Bridge) and soluble salt ppm (gravimetric) were not 
replicated; therefore, ANOVA and DMRT were not computed due 
to absence of error term.
Treatments affected the soluble content of leachates 
to a highly significant degree. The plants receiving the 
highest concentrated fertilizer treatments contained the 
highest total soluble salts. The plants receiving the 
medium rate of fertilizer applied contained the medium 
range of total soluble salts and plants receiving the 
lowest rate of Osmocote, Peter's soluble fertilizer and 
combination of the two fertilizers contained the lowest 
total soluble salts.
Nitrogen, phosphorus and potassium contents of 
leachates both before and after the June 16, 1981 fertili­
zation, according to the ANOVA table, were affected by 
treatments to a highly significant degree. The trend was 
similar to that of total soluble salt leachate analysis 
(Solu-Bridge) where the plants receiving the highest
189
concentrated fertilizer treatments contained the highest 
N, P and K mean values down to the plants receiving the 
lowest rate of fertilizer containing the lowest N, P and 
K mean values. The one notable exception to this was K 
leachate concentration before the June 16, 1981 fertiliza­
tion where the leachates from plants receiving the medium 
fertilizer rates of Osmocote, Peter's soluble and combina­
tion fertilizer treatments, contained significantly more 
K than the high or low treatment rates. After the N, P and 
K fertilization on June 16, 1981, N, P and K increased in 
practically all treatments.
There were highly significant fertilizer treatment 
effects on foliar content of N, P, Ca, Mg, Mn, and Fe. No 
significant effects were found for K, Cu and Zn. The 
highest concentrated fertilizer treatments produced the 
highest foliar N, P and total soluble salts. The medium 
concentrated fertilizer treatments produced the medium 
amounts of foliar N, P and total soluble salts and the 
lowest concentrated fertilizer treatments produced the 
lowest foliar N, P and total soluble salts. The foliage 
of plants grown with the three Osmocote 18-6-12 treatments 
(1, 2 and 3) contained the most Ca, Mg, and Mn. However, 
plants receiving the three Peter's 25-9-17 soluble ferti­
lizer treatments (6, 4 and 5) had more Fe in the leaves 
than did the other treatments.
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Correlation coefficients were computed comparing all 
of the data collected. Where such comparisons were logi­
cal, significant positive correlations were shown for total 
dry weights with foliage dry weights and root dry weights. 
Significant positive correlations were shown for total 
leachate soluble salts (Solu-Bridge) with soil soluble 
salts (saturated paste extract, Solu-Bridge); total soluble 
salts ppm (gravimetric method); soil leachate (after ferti­
lization) N and K; soil leachate (before fertilization)
N and P; and foliage N and K. Significant negative cor­
relations were shown for soil pH with soil soluble salts 
(saturated paste extract, Solu-Bridge); total soluble 
salts ppm (gravimetric method); foliage P, K, Ca and Mg. 
However, a significant positive correlation was shown for 
soil pH with foliage Fe. Significant positive correla­
tions were shown for soil soluble salts (saturated paste 
extract, Solu-Bridge) with total soluble salts ppm (gravi­
metric method); soil leachate (after fertilization) N; soil 
leachate (before fertilization) N and foliage P and K. 
Significant positive correlations were shown for total 
soluble salts ppm (gravimetric method) with soil leachate 
(after fertilization) N; and foliage P and K. Significant 
positive correlations were shown for soil leachate (after 
fertilization) N with soil leachate (after fertilization)
P and K; soil leachate (before fertilization) N and P; and 
foliage N. A significant positive correlation was shown
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for soil leachate (after fertilization) P with soil leach­
ate (before fertilization) K. Significant positive cor­
relations were shown for soil leachate (after fertiliza­
tion) K with soil leachate (before fertilization) N and 
P and foliage N. Significant positive correlations were 
shown for soil leachate (before fertilization) N with 
soil leachate (before fertilization) P and foliage N and 
K. A significant positive correlation was shown for soil 
leachate (before fertilization) P with foliage N but a 
significant negative correlation was shown with foliage 
Mn. A significant positive correlation was shown for 
foliage Ca with foliage Mh. A significant positive cor­
relation was shown for foliage P with foliage K. Lastly, 
significant positive correlations were shown for foliage 
Mg with foliage Ca and Mn.
It appears that although plants receiving Osmocote 
produced slightly more leaves and contained more Ca, Mg,
Mn and P in their leaves, plants receiving both fertilizers 
were larger and produced significantly more leaves than 
plants grown in Mott's medium without added fertilizer.
Experiment 4. A Study of the Influence on Frequency of
Application of Nutrient Solution on Growth 
of Young Seedlings
Another type of fertility study was conducted to 
determine the effects of the same amount of fertilizer
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applied at different intervals over a period of 24 weeks 
on growth of young seedlings. All pots were supplied 
periodically with 400 ml of a solution of water contain­
ing 2,3 g of Peter's 25-9-17 soluble fertilizer. Eight 
pots of mix without plants (S) were also given the fer­
tilizer solution and 8 pots with plants received only tap 
water each time. The treatments consisted of the interval 
between application of the solution of soluble fertilizer 
in water and included 0, 1, 2 and 3-day intervals and 9,
10, 11 and 12-day intervals. For example, plants with 
the 0-day interval treatments received fertilizer on 
Monday and Tuesday. Plants with a 12-day interval received 
fertilizer on Tuesday, but the next application was on a 
Monday, 13 days later.
Data examined included length of the longest leaf; 
leaf number; pot weights; foliage, root and total dry 
weights; and three panelists' results, judging color, 
selling quality and tip necrosis through the course of 
the experiment.
Leaf length appeared to be an unreliable growth 
measurement because in some observations smaller leaves 
were produced due to increasing light and duration as long 
days approached. There was no significance for mean dif­
ference between treatments. Leaf number was also not sig­
nificantly affected by treatments. There were no
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significant differences between treatments for foliage, 
root or total dry weights.
Leachates collected after intervals shorter than 3 
days between applications of fertilizer solution, did not 
differ significantly in soluble salt content. When inter­
vals were increased to 9 to 12 days, significant effects 
of interval on leachate salt contents were observed, the 
longer intervals resulting in higher salt contents in 
leachates.
As the experiment progressed and continued applica­
tions of fertilizer solution were made, leachates became 
saltier. The higher salt contents could be considered 
damaging to many plants, and although no harmful effects 
were noted on the palm seedlings during the 24 week course 
of the study, the trend indicated a probable need for 
occasional water leaching on fertilizer regimes like that 
used.
Weight losses determined after various intervals 
between applications of fertilizer solution showed as 
expected increases in weight loss of the plant:pot:mix 
unit with longer intervals between solution application.
It is possible that frequent applications could have 
resulted in excessive wetting of the mix and reduced water 
uptake, while longer intervals could have caused salt- 
induced water stress, particularly later in the study, 
with reduced water uptake and transpiration. The limits
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of the design do not allow accurate determinations of 
these influences.
Positive significant correlations were shown between 
foliage dry weights and root dry weights, total dry weights
and mean difference (D) number of leaves. Root dry weights
were positively significantly correlated with total dry 
weights and D number of leaves. Total dry weights were 
positively significantly correlated with 15 number of 
leaves.
Panel judgement of color, selling quality and tip 
necrosis by three panelists was not significantly different 
by treatments. There were positive significant correla­
tions between color and foliage, root and total dry weights
and D number of leaves. There were also positive signifi­
cant correlations between selling quality and foliage, 
root and total dry weights and D number of leaves. Lastly, 
there were positive significant correlations between tip 
necrosis and foliage, root and total dry weights and I) 
number of leaves.
Experiment 5. Evaluation of Three Slow-Release Fertilizers 
on Bare-Rooted Seedlings
The growth of Phoenix Roebelenii O'Brian, palm seed­
lings in Metro 500 Mix supplemented with three slow-release 
fertilizers was observed over a period of 24 weeks.
Established bare-rooted seedlings in the 2-3 leaf 
stage were potted in Metro 500 Mix. The fertilizer
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treatments consisted of the following treatments:
1) 3.1 g SulfurKote 21-6-12, 6 month release 
formulation
2) 3.6 g Osmocote 18-6-12, 8-9 month release 
formulation
3) 3.6 g Osmocote 19-6-12, 3-4 month release 
formulation
Control pots included 2 pots each of the above three fer­
tilizers with no plants (treatments 4, 5 and 6), 2 pots 
with plants and no fertilizer (treatment 7) and 2 pots 
with no plants and no fertilizer (treatment 8).
Data examined included length of the longest leaf; 
leaf number; foliage, root and total dry weights; total 
soluble salt content of leachate (Solu-Bridge) and three 
panelists' results judging color, selling quality and tip 
necrosis through the course of the treatments.
Leaf length appeared to be an unreliable growth 
measurement because in some observations smaller leaves 
were produced due to increasing light and duration as long 
days approached. There was no significance between treat­
ments. Leaf number was also not significantly different 
between treatments. There were no significant treatment 
effects between root or total dry weights. However, there 
were significant treatment effects on foliage dry weights. 
Both Osmocote treatments produced higher mean foliage dry 
weights than did plants fertilized with SulfurKote.
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Bi-monthly total soluble salt leachate analysis (Solu- 
Bridge) indicated that there were highly significant treat­
ment effects between all treatments. Osmocote 19-6-12 
(3.6 g) produced significantly higher leachate electrical 
conductivities than 3.6 g Osmocote 18-6-12. Likewise,
3.6 g Osmocote 18-6-12 produced significantly higher leach­
ate electrical conductivities than 3.6 g SulfurKote 
21- 6- 12 .
SulfurKote, 3.1 g, 21-6-12 (6 month release formula­
tion) released approximately 600 ppm total soluble salts 
in the leachate water up through the 124th day. By the 
166th day, it had released approximately 819 ppm total 
soluble salts in the leachate water.
Osmocote, 3.6 g, 18-6-12 (8-9 month release formula­
tion) released total soluble salts in the leachate water 
at a steadily increasing rate, from 518 ppm total soluble 
salts on the 71st day to 1015 ppm total soluble salts on 
the 166th day.
Osmocote, 3.6 g, 19-6-12 (3-4 month release formula­
tion) also released total soluble salts in the leachate 
water at a steadily increasing rate, from 833 ppm total 
soluble salts on the 71st day to 980 ppm total soluble 
salts on the 166th day. Neither of the slow release fer­
tilizers appeared to stop production of fertilizer salts 
during the treatment period. Soluble salt contents of 
leachates increased with time in a linear manner.
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There were positive significant correlation coeffi­
cients between total soluble salt leachate (Solu-Bridge) 
and foliage dry weights. There were positive, significant 
correlations between foliage dry weights and root and 
total dry weights. Root dry weights were positively sig­
nificantly correlated with total dry weights. There were 
positive significant correlations between number of leaves 
and foliage, root and total dry weights.
Panel judgement ratings of color, selling quality and 
tip necrosis were negatively significantly correlated with: 
number of leaves, foliage, root and total dry weights. 
Apparently, as the panelists' ratings for color, selling 
quality and tip necrosis increased, the values for number 
of leaves and foliage, root and total dry weights decreased. 
The panelists were probably rating smaller, more compact 
plants higher than larger, more open plants. Panel judge­
ment ratings of color, selling quality and tip necrosis 
were positively significantly correlated with: selling
quality and tip necrosis.
These preliminary results suggest that by using 
Osmocote 18-6-12, 8-9 month formulation or 19-6-12, 3-4 
month formulation, more foliage dry weights might be 
expected than by using SulfurKote 21-6-12, 6 month formu­
lation on these palms. Osmocote 19-6-12 released more 
total soluble salts than did Osmocote 18-6-12. SulfurKote 
21-6-12 released the least amount of total soluble salts
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in this experiment. Although Osmocote seemed to release 
more total soluble salts than did SulfurKote, SulfurKote 
may be a good choice for more salt sensitive plants.
Experiment 6 . The Effects of Three Dolomitic Limestone 
Amendments on Lime-Induced Chlorosis of 
Seedlings in Metro 500 Mix
The purpose of this experiment was to see if 50 and 
100 percent increases in dolomitic limestone could create 
lime-induced chlorosis in P. Roebelenii O'Brian, palm after 
17 weeks of growth.
Established bare-rooted seedlings in the 2-3 leaf 
stage were potted in Metro 500 Mix. The lime treatments 
consisted of 6 pots in treatment 1, no lime added; 6 pots 
in treatment 2, approximately 35 g of lime added to 11.4 1. 
Metro 500 Mix (50 percent increase in lime); and 6 pots in 
treatment 3, approximately 71 g of lime added to 11.4 1. 
Metro 500 Mix (100 percent increase).
Data examined included length of the longest leaf; 
leaf number; foliage, root and total dry weights; tissue 
analysis; and soil mix analysis at the conclusion of the 
experiment.
Leaf length appeared to be an unreliable growth 
measurement because in some observations smaller leaves 
were produced due to increasing light and duration as long 
days approached. There were no significant treatment 
effects on leaf length. Leaf number was also not
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significantly affected by treatments. Significant differ­
ences were detected between foliage, root and total dry 
weights by treatments. Apparently, as the rate of lime 
increased either by 50 or 100 percent, the foliage, root 
and total dry weights significantly decreased.
There were significant treatment effects found for 
foliar content of Fe and Cu but none found for Mn and Zn.
It appeared that as the rate of dolomitic lime increased, 
the foliar content of Fe and Cu also increased. The author 
is not quite sure why this occurred. Foliar tissue levels 
of Fe and Zn were adequate; however, according to standards 
published by Knezek and Ellis (51) both Cu and Mn were 
approaching critically low levels.
Soil mix analysis pH showed a highly significant dif­
ference between no additional lime added and 50 plus 100 
percent lime added. As the limestone treatments increased 
so did pH. There were significant treatment effects found 
for soil Zn and Cu but none found for Mn and Fe. Appar­
ently, as the dolomitic lime rate increased, the concen­
tration of soil Zn and Cu significantly decreased. How­
ever, soil Mn, Fe, Zn and Cu values were well within the 
soil range set forth by Knezek and Ellis (51).
P. Roebelenii O'Brian, palm, although subjected to 50 
and 100 percent increases in dolomitic limestone, exhibited 
no apparent chlorosis at any time during the experiment. 
This experiment not only indicated that P. Roebelenii
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O'Brian, palms were apparently not affected by the lime 
increases, but also demonstrated the buffering capacity of 
Metro 500 Mix in that the mix inhibited large increases in 
pH. Consequently, under the conditions set forth by this 
experiment, the significant results showed that as the 
rate of dolomitic limestone increased, the pH increased 
and the tissue values for Fe and Cu also increased, but the 
soil Zn and Cu concentrations and the foliage, root and 
total dry weights decreased.
Conclusion
The purpose of this study was two-fold: to provide
additional information on foliage palms and to study fer­
tilizer and watering regimes to formulate practices that 
would allow growers to produce saleable palms more quickly. 
Seed scarification increased germination of seeds in the 
production of seedlings to be used in the fertilizer and 
watering regime experiments. Leaf length alone did not 
appear to be a reliable growth measurement because it was 
speculated that light intensity and duration affected the 
length independently of treatments. Leaf numbers appeared 
to be a reliable growth measurement, as did dry weights.
Fertilizer additions using either Osmocote 18-6-12,
8-9 month formulation or Peter's 25-9-17 soluble produced 
plants with significantly more leaves than plants in Mott's 
amended medium without added fertilizer. Plants fertilized
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with Osmocote 18-6-12, 8-9 month release formulation, pro­
duced significantly more foliage dry weight than plants 
fertilized with SulfurKote 21-6-12, 6 month release formu­
lation. Continued use of Peter's soluble fertilizer at 
the same quantity and rate resulted in a significant 
linear increase in total leachate soluble salts. Leach­
ates from plants fertilized with Osmocote 18-6-12, Osmocote 
19-6-12 or SulfurKote 21-6-12 increased in salt content 
with time, indicating the release nature of the fertilizer. 
Increasing the lime concentration by 50 and 100 percent in 
Metro 500 Mix did not induce chlorosis over a 17 week 
growth period, but it did significantly decrease foliage, 
root and total dry weights of the palms tested. Fifty and 
100 percent increases in dolomitic lime raised the mix pH 
range from 6 .3-6.4 (no additional lime added) to 6 .6-7.0 
(50 percent increase) and 6 .7-6 .9 (100 percent increase) 
over a 17 week period. These increases suggested that 
Metro 500 Mix resisted large pH changes due to the buffer­
ing capacity of the mix.
Plants in Mott's amended medium that received supple­
mental Osmocote 18-6-12 and/or Peter's 25-9-17 soluble 
fertilizer, produced significantly more leaves than the 
control plants not fertilized. Plants with Osmocote 
18-6-12 produced significantly more foliage dry weight than 
those with SulfurKote 21-6-12 over a 24 week period.
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Table 67. Length Difference of the Longest Leaf (cm) Taken on November 6, 1979 and
August 25, 1980 for P. Roebelenii O'Brian. Palm at Location One, New Orleans,
Louisiana, in Experiment l.a
Plant
Number
Date 2 
August 
25, 1980
Date 1 
November 
6 , 1979 Difference
Plant
Number
Date 2 
Augus t 
25, 1980
Date 1 
November 
6, 1979 Difference
1 20.32 13.97 6.35 13 17.78 16.51 1.27
2 2.54 13.97 -11.43 14 24.13 20.32 3.81
3 20.32 12.7 7.62 15 24.13 17.78 6.35
4 20.32 17.78 2.54 16 19.05 19.05 0
5 22.86 11.43 11.43 17 21.59 13.97 7.62
6 2.54 19.05 -16.51 18 22.86 15.24 7.62
7 2.54 16.51 -13.97 19 20.32 13.97 6.35
8 3.04 26.67 -23.63 20 3.04 2.54 .50
9 21.59 13.97 7.62 21 20.32 15.24 5.08
10 21.59 17.78 3.81 22 22.86 16.51 6.35
11 20.32 13.97 6.35 23 2.54 21.59 -19.05
12 ----- 24 ----- ----- -----
Observations 
1-12 
13-24 
25-36 
37-48 
49-60 
61-72 
73-84
85-96 
97-108
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6,
- Treatment 7,
- Treatment 8,
- Treatment 9,
109-120 - Treatment 10,
3.6 g Osmocote 18-6-
7.2 g Osmocote 18-6-
14.4 g Osmocote 18-6 
0.8 g/3.8 1. Peter's
2.3 g/3.8 1. Peter's
4.6 g/3.8 1. Peter's
1.6 g Osmocote 18-6- 
soluble, 400 ml/pot
3.6 g Osmocote 18-6- 
soluble, 400 ml/pot
7.2 g Osmocote 18-6- 
soluble, 400 ml/pot 
400 ml tap water
12, 8-9 month formulation 
12, 8-9 month formulation 
-12, 8-9 month formulation 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
12 + 0.39 g/3.8 1. Peter's 25-9-17
12 + 1.2 g/3.8 1. Peter’s 25-9-17 
12 + 2.3 g/3.8 1. Peter's 25-9-17
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
Table 67. (continued)
Date 2 
August 
25, 1980
Date 1 
November 
6, 1979 Difference
Plant
Number
Date 2 
August 
25, 1980
Date 1 
November 
6, 1979 Difference
19.05 12.7 6.35 54 22.86 12.7 10.16
25.4 19.05 6.35 55 19.05 15.24 3.81
20.32 17.78 2.54 56 2.92 21.59 -18.67
22.86 20.32 2.54 57 22.86 16.51 6.35
22.86 17.78 5.08 58 22.86 12.7 10.16
26.67 21.59 5.08 59
20.32 13.97 6.35 60 ----- ----- ---
_____ ----- 61 21.59 17.78 3.81
62 2.79 2.79 0
63 22.86 22.86 0
64 22.86 19.05 3.81
_____ 65 20.32 15.24 5.08
17.78 15.24 2.54 66 16.51 16.51 0
17.78 12.7 5.08 67 17.78 17.78 0
3.04 2.79 .25 68 ----- -----
2.66 12.7 -10.04 69
22.86 13.97 8.89 70
2.79 11.43 - 8.64 71
2.54 12.7 -10.16 72 ---- ----- -----
2.54 20.32 -17.78 73 20.32 13.97 6.35
2.79 19.05 -16.26 74 2.54 20.32 -17.78
21.59 13.97 7.62 75 22.86 12.7 10.16
2.79 15.24 -12.45 76 20.32 13.97 6.35
22.86 13.97 8.89 77 2.54 24.13 -21.59
20.32 12.7 7.62 78 2.54 13.97 -11.43
22.86 16.51 6.35 79 2.79 19.05 -16.26
2.54 24.13 -21.59 80 22.35 16.51 5.84
21.59 21.59 0 81 24.13 15.24 8.89
2.66 21.59 -18.93 82 2.79 20.32 -17.53
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
Table 67. (continued)
Date 2 
August 
15, 1980
Date 1 
November 
6 , 1979 Difference
Plant
Number
Date 2 
August 
25, 1980
Date 1 
November 
6 , 1979
22.86 13.97 8.89 102 21.59 21.59
22.86 13.97 8.89 103 ..... -----
20.32 12.7 7.62 104
22.86 15.24 7.62 105
22.86 13.97 8.89 106
22.86 16.51 6.35 107
2.79 22.86 -20.07 108 ..... -----
24.13 17.78 6.35 109 20.32 19.05
26.67 15.24 11.43 110 24.13 20.32
2.54 15.24 -12.7 111 22.86 17.78
----- ---. - 112 2.79 24.13
113 2.54 20.32
114
1 1 C
22.86 20.32
17.78 17.78 0
11D
116 2.54 17.78
14.73 13.97 .76 117 20.32 19.05
22.86 22.86 0 118 -----
22.86 24.13 - 1.27 119
17.78 17.78 0 120
Table 68. Length Differences of the Longest Leaf (cm) Taken on November 6, 1979 and
August 25, 1980 for P. Roebelenii O'Brian. Palm at Location Two, Baton Rouge,
Louisiana, in Experiment l.a
Plant
Number
Date 2 
Augus t 
25, 1980
Date 1 
November 
6, 1979 Difference
Plant
Number
Date 2 
August 
25, 1980
Date i 
November 
6, 1979 Difference
1 24.13 21.59 2.54 13 22.86 21.59 1.27
2 24.13 11.43 12.7 14 26.67 22.86 3.81
3 20.32 11.43 8.89 15 3.04 20.32 -17.28
4 26.67 22.86 3.81 16 2.54 2.54 0
5 24.13 17.78 6.35 17 24.13 24.13 0
6 26.67 21.59 5.08 18 24.13 17.78 6.35
7 ----- ----- ----- 19 2.54 16.51 -13.97
8 20 22.86 16.51 6.35
9 21 22.86 19.05 3.81
10 22 22.86 12.7 10.16
11 23 ----- -----
12 24
NJ
u u s e r v a L i u u s
1-12 - Treatment 1,
13-24 - Treatment 2,
25-36 - Treatment 3,
37-48 - Treatment 4,
49-60 - Treatment 5,
61-72 - Treatment 6,
73-84 - Treatment 7,
85-96 - Treatment 8,
97-108 - Treatment 9,
109-120 - Treatment 10,
3.6 g Osmocote 18-6-
7.2 g Osmocote 18-6-
14.4 g Osmocote 18-6 
0.8 g/3.8 1. Peter's
2.3 g/3.8 1. Peter's
4.6 g/3.8 1. Peter's
1.6 g Osmocote 18-6- 
soluble, 400 ml/pot
3.6 g Osmocote 18-6- 
soluble, 400 ml/pot
7.2 g Osmocote 18-6- 
soluble, 400 ml/pot 
400 ml tap water
12, 8-9 month formulation 
12, 8-9 month formulation 
-12, 8-9 month formulation 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
12 + 0.39 g/3.8 1. Peter’s 25-9-17
12 + 1.2 g/3.8 1. Peter's 25-9-17
12 + 2.3 g/3.8 1. Peter's 25-9-17
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
Table 68. (continued)
Date 2 Date 1 Date 2 Date 1
August November Plant August November
25, 1980 6, 1979 Difference______ Number 25, 1980 6, 1979
22.86 17.78 5.08 54 22.86 20.32
19.05 12.7 6.35 55 21.59 11.43
16.51 10.16 6.35 56 20.32 10.16
21.59 24.13 - 2.54 57 24.13 11.43
19.05 12.7 6.35 58 2.54 17.78
----- ----- ----- 59 22.86 12.7
OU
61 29.21 24.13
62 24.13 12.7
63 20.32 13.97
64 26.67 20.32
----- ----- 65 2.54 12.7
17. 78 17.78 0 66 2.54 17.78
2.54 21.59 -19.05 67 22.86 16.51
22.86 20.32 2.54 68 ----- -----
21.59 15.24 6.35 69
22.86 15.24 7.62 70
22.86 15.24 7.62 71
26.67 19.05 7.62 72 _***,- ---—
20.32 12.7 7.62 73 20.32 12.7
26.67 20.32 6.35 74 2.54 20.32
----- — _ — ----- 75 24.13 20.32
76 21.59 13.97
-- ~ ----- ----- 77 2.54 20.32
17.78 12.7 5.08 78 12.7 11.43
2.54 21.59 -19.05 79 19.05 12.7
20.32 15.24 5.08 80 21.59 13.97
21.59 20.32 1.27 81 22.86 15.24
22.86 16.51 6.35 82 2.54 12.7
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
Table 68. (continued)
Date 2 Date 1 Date 2 Date 1
August November Plant August November
25, 1980 6 , 1979 Difference______ Number 25, 1980 6, 1979
17.78 16.51 1.27 102 15.24 13.97
----- ----- 103 22.86 19.05
22.86 19.05 3.81 104 24.13 19.05
19.05 12.7 6.35 105 26.67 24.13
17.78 11.43 6.35 106 19.05 13.97
22.86 13.97 8.89 107 ----- ----
24.13 12.7 11.43 108 ----- -----
24.13 21.59 2.54 109 2.54 21.59
20.32 13.97 6.35 110 22.86 12.7
22.86 19.05 3.81 111 20.32 12.7
21.59 13.97 7.62 112 2.54 13.97
----- ----- 113 20.32 11.43
114 22.86 11.43
- ---- ---— 115 3.04 20.32
2.54 2.54 0 116 20.32 12.7
20.32 12.7 7.62 117 22.86 20.32
22.86 12.7 10.16 118 22.86 15.24
2.54 22.86 -20.32 119 22.86 15.24
2.54 22.86 -20.32 120 ----- -----
Table 69. Differences in Number of Simple Leaves on November 6, 1979 and August 25,
1980 for P. Roebelenii O'Brian. Palm at Location One, New Orleans, Louisiana, 
in Experiment l.d
Date 2 Date 1 Date 2 Date 1
Plant Augus t November Plant Augus t November
Number 25, 1980 6, 1979 Difference Number 25, 1980 6 , 1979 Difference
1 5 2 3 13 7 2 5
2 5 2 3 14 8 2 6
3 6 2 4 15 6 2 4
4 5 2 3 16 2 2 0
5 5 2 3 17 4 2 2
6 6 2 4 18 6 2 4
7 7 2 5 19 3 2 1
8 7 2 5 20 6 2 4
9 6 2 4 21 3 2 1
10 3 2 1 22 3 2 1
11 5 2 3 23 5 2 3
12 --- --- --- 24 --- --- ---
Observations 
1-12 
13-24 
25-36 
37-48 
49-60 
61-72 
73-84
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6,
- Treatment 7,
85-96 - Treatment 8 ,
97-108 - Treatment 9,
109-120 - Treatment 10,
3.6 g Osmocote 18-6-
7.2 g Osmocote 18-6-
14.4 g Osmocote 18-6 
0.8 g/3.8 1. Peter's
2.3 g/3.8 1. Peter's
4.6 g/3.8 1. Peter's
1.6 g Osmocote 18-6- 
soluble, 400 ml/pot
3.6 g Osmocote 18-6 
soluble, 400 ml/pot
7.2 g Osmocote 18-6- 
soluble, 400 ml/pot 
400 ml tap water
12, 8-9 month formulation 
12, 8-9 month formulation 
-12, 8-9 month formulation 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
12 + 0.39 g/3.8 1. Peter's 25-9-17
12 + 1.2 g/3.8 1. Peter's 25-9-17
12 + 2.3 g/3.8 1. Peter's 25-9-17 217
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
Table 69. (continued)
Date 2 Date 1 Date 2 Date 1
August November Plant August November
25, 1980 6, 1979 Difference Number 25, 1980 6, 1979
5 2 3 54 4 2
6 2 4 55 2 2
4 2 2 56 8 2
5 2 3 57 5 2
5 2 3 58 7 2
6 2 4 59 --- --
3 2 1 60 --- ...
... --- --- 61 4 2
... -- --- 62 2 2
... --. --- 63 2 2
-- - - - --- 64 2 2
-- --- --- 65 2 2
2 2 0 66 2 2
6 2 4 67 2 2
7 2 5 68 --- --
6 2 4 69 --- --
6 2 4 70 ---
5 2 3 71 --- --
6 2 4 72 --- --
5 2 3 73 2 2
6 2 4 74 7 2
6 2 4 75 6 2
7 2 5 76 7 2
4 2 2 77 6 2
4 2 2 78 5 2
5 2 3 79 6 2
5 2 3 80 4 2
3 2 1 81 2 2
3 2 1 82 5 2
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
Table 69. (continued)
Date 2 bate 1
August November
25, 1980 6, 1979 Difference
5 2 3
6 2 4
7 2 5
4 2 2
4 2 2
4 2 2
6 2 4
5 2 3
6 2 4
7 2 5
4 2 2
2 2 0
4 2 2
2 2 0
2 2 0
Date 2 Date 1 
Plant August November 
Number 25, 1980 6, 1979
102 2 2
103 -- —
104 -- —
105 --- —
106 -- —
107 --- --
108 --- —
109 4 2
110 4 2
111 4 2
112 3 2
113 6 2
114 4 2
115 --- —
116 6 2
117 5 2
118 --- --
119 --- —
120 --- —
Table 70. Differences in Number of Simple Leaves on November 6, 1979 and August 25,
1980 for P. Roebelenii O'Brian. Palm at Location Two, Baton Rouge, Louisiana,
in Experiment l.a
Date 2 Date 1 Date 2 Date 1
Plant August November Plant August November
Number 25, 1980 6, 1979 Difference Number 25, 1980 6 , 1979 Difference
1 8 2 6 13 5 2 3
2 4 2 2 14 4 2 2
3 4 2 2 15 4 2 2
4 6 2 4 16 6 2 4
5 6 2 4 17 5 2 3
6 5 2 3 18 4 2 2
7 --- --- --- 19 3 2 1
8 --- --- --- 20 3 2 1
9 --- --- --- 21 4 2 2
10
11
--- --- --- 22
23
4 2 2
12 _ — — _ _ _ ---
4. J
24 — — — — _ _ - «. -
Observations 
1-12 
13-24 
25-36 
37-48 
49-60 
61-72 
73-84
85-96
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6 ,
- Treatment 7,
- Treatment 8,
97-108 - Treatment 9,
109-120 - Treatment 10,
3.6 g Osmocote 18-6-
7.2 g Osmocote 18-6-
14.4 g Osmocote 18-6 
0.8 g/3.8 1. Peter's
2.3 g/3.8 1. Peter's
4.6 g/3.8 1. Peter's
1.6 g Osmocote 18-6- 
soluble, 400 ml/pot
3.6 g Osmocote 18-6- 
soluble, 400 ml/pot
7.2 g Osmocote 18-6- 
soluble, 400 ml/pot 
400 ml tap water
12, 8-9 month formulation 
12, 8-9 month formulation 
-12, 8-9 month formulation 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
25-9-17 soluble, 400 ml/pot 
12 + 0.39 g/3.8 1. Peter's 25-9-17
12 + 1.2 g/3.8 1. Peter's 25-9-17
12 + 2.3 g/3.8 1. Peter's 25-9-17 220
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40
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43
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45
46
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53
Table 70. (continued)
Date 2 Date 1 Date 2 Date 1
August November Plant August November
25, 1980 6, 1979 Difference Number 25, 1980 6, 1979
6 2 4 54 5 2
6 2 4 55 5 2
7 2 5 56 5 2
6 2 4 57 6 2
5 2 3 58 5 2
- - ------ — 59 5 2
_  — —  —  — _  _  _
DU
61 7 2
---- ------ ------- 62 5 2
--- ------ ------ 63 5 2
---- ------ --- -- 64 6 2
------ ------ 65 5 2
2 2 0 66 5 2
6 2 4 67 5 2
6 2 4 68 -  w- —
6 2 4 69 ------ —
2 2 0 70 ------. —
4 2 2 71 ------ —
4 2 2 72 ------ —
5 2 3 73 5 2
3 2 1 74 4 2
------ ------ 75 5 2
------ ------ 76 4 2
— ------ ------ 77 6 2
5 1 4 78 5 2
6 2 4 79 4 2
5 1 4 80 3 2
2 2 0 81 4 2
5 2 3 82 5 2
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
Table 70. (continued)
Date 2 Date 1
August November
25, 1980 6, 1979 Difference
2 2 0
7 2 5
5 2 3
5 2 3
4 2 2
6 2 4
6 2 4
3 2 1
2 2 0
6 2 4
7 2 5
5 2 3
6 2 4
7 2 5
7 2 5
Date 2 Date 1 
Plant August November 
Number 25, 1980 6, 1979
102 6 2
103 7 2
104 6 2
105 6 2
106 3 2
107 -------
108 ------- —
109 5 2
110 3 2
111 4 2
112 5 2
113 3 2
114 5 2
115 5 2
116 4 2
117 6 3
118 5 2
119 4 2
120 ------- —
Table 71. Length Differences of the Longest Leaf (cm) Taken on January 26, 1981 and 
June 11, 1981 for P. Roebelenii O'Brian. Palm in Experiment 3.a
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
1 25.4 19.05 6.35 13 21.59 15.24 6.35
2 25.4 19.05 6.35 14 22.86 20.32 2.54
3 29.21 19.05 10.16 15 22.86 17.78 5.08
4 20.32 12.7 7.62 16 25.4 21.59 3.81
5 25.4 20.32 5.08 17 24.13 17.78 6.35
6 25.4 15.24 10.16 18 25.4 17.78 7.62
7 22.86 15.24 7.62 19 24.13 16.51 7.62
8 20.32 17.78 2.54 20 25.4 17.78 7.62
9 25.4 17.78 7.62 21 25.4 17.78 7.62
10 24.13 17.78 6.35 22 25.4 22.86 2.54
11 25.4 17.78 7.62 23 25.4 21.59 3.81
12 20.32 19.05 1.27 24 25.4 15.24 10.16
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6,
- Treatment 7,
- Treatment 8,
- Treatment 9,
- Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17
soluble, 400 ml/pot 
3.6 g Osmocote 18-6-12 
soluble, 400 ml/pot 
7.2 g Osmocote 18-6-12 
soluble, 400 ml/pot 
No additional fertilizer added— tap water
1.2 g/3.8 1. Peter's 25-9-17
2.3 g/3.8 1. Peter's 25-9-17
223
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Table 71. (continued)
Date 2 
June 11, 
1981
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
30.48 24.13 6.35 54 21.59 16.51
27.94 19.05 8.89 55 24.13 19.05
27.94 15.24 12.7 56 ----- ---- -
25.4 17.78 7.62 57 21.59 21.59
25.4 16.51 8.89 58 26.67 19.05
25.4 12.7 12.7 59 25.4 20.32
24.13 19.05 5.08 60 22.86 15.24
22.86 15.24 7.62 61 25.4 16.51
22.86 15.24 7.62 62 20.32 20.32
20.32 15.24 5.08 63 22.86 16.51
26.67 19.05 7.62 64 25.4 20.32
22.86 17.78 5.08 65 22.86 15.24
25.4 17.78 7.62 66 25.4 17.78
21.59 19.05 2.54 67 25.4 16.51
17.78 16.51 1.27 68 25.4 19.05
22.86 17.78 5.08 69 25.4 16.51
16.51 16.51 0 70 27.94 24.13
26.67 17.78 8.89 71 29.21 20.32
25.4 17.78 7.62 72 25.4 16.51
25.4 17.78 7.62 73 22.86 17.78
26.67 17.78 8.89 74 24.13 16.51
25.4 17.78 7.62 75 25.4 22.86
26.67 16.51 10.16 76 30.48 19.05
25.4 15.24 10.16 77 29.21 15.24
26.67 20.32 6.35 78 25.4 16.51
24.13 16.51 7.62 79 26.67 17.78
26.67 17.78 8.89 80 25.4 19.05
22.86 17.78 5.08 81 25.4 20.32
25.4 19.05 6.35 82 30.48 20.32
Table 71. (continued)
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
83 20.32 17.78 2.54 92 22.86 13.97 8.89
84 25.4 16.51 8.89 93 22.86 15.24 7.62
85 25.4 17.78 7.62 94 22.86 16.51 6.35
86 22.86 17.78 5.08 95 24.13 15.24 8.89
87 24.13 22.86 1.27 96 26.67 15.24 11.43
88 19.05 15.24 3.81 97 20.32 16.51 3.81
89 25.4 17.78 7.62 98 25.4 13.97 11.43
90 25.4 17.78 7.62 99 20.32 12.7 7.62
91 26.67 16.51 10.16 100 20.32 17.78 2.54
225
Table 72. Differences in Number of Simple Leaves on June 11, 1981 Minus Number of
Simple Leaves on January 26, 1981 for P. Roebelenii O'Brian. Palm in Experi­
ment 3.a
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
1 4 4 0 13 4 5 -1
2 2 3 -1 14 4 5 -1
3 5 5 0 15 5 6 -1
4 3 2 1 16 2 2 0
5 4 3 1 17 4 4 0
6 2 4 -2 18 3 6 -3
7 4 5 -1 19 5 4 1
8 --- - - - - — 20 4 4 0
9 4 5 -1 21 4 5 -1
10 3 4 -1 22 6 6 0
11 5 5 0 23 5 5 0
12 5 5 0 24 4 4 0
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
1 ,
2 ,
3,
4,
5,
6 , 
7,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter’s 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17
Treatment 8, 
Treatment 9, 
Treatment 10,
soluble, 400 ml/pot 
3.6 g Osmocote 18-6-12 
soluble, 400 ml/pot 
7.2 g Osmocote 18t6-12 
soluble, 400 ml/pot 
No additional fertilizer added--tap water
1.2 g/3.8 1. Peter's 25-9-17
2.3 g/3.8 1. Peter's 25-9-17
226
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Table 72. (continued)
Date 2 Date 1 Date 2 Date 1
June 11, January 26, Plant June 11, January 26,
1981 1981 Difference Number 1981 1981
5 6 -1 54 5 5
3 5 -2 55 4 5
4 4 0 56 5 7
3 3 0 57 4 4
2 2 0 58 5 5
3 3 0 59 4 4
2 4 -2 60 --- --
3 3 0 61 4 5
5 5 0 62 4 5
3 4 -1 63 4 4
4 5 -1 64 3 4
2 3 -1 65 3 5
4 4 0 66 2 4
3 3 0 67 4 4
3 4 -1 68 3 3
3 3 0 69 5 4
--- --- 70 5 6
6 5 1 71 4 4
5 4 1 72 4 4
6 5 1 73 5 4
5 5 0 74 6 7
5 6 -1 75 5 4
5 4 1 76 4 4
3 3 0 77 5 5
4 5 -1 78 3 4
4 4 0 79 5 5
3 5 -2 80 4 3
6 5 1 81 3 6
4 5 -1 82 2 4
Table 72. (continued)
Date 2 Date 1 Date 2 Date 1
Plant June 11, January 26, Plant June 11, January 26,
Number 1981 1981 Difference Number 1981 1981 Difference
83 5 6 -1 92 5 5 0
84 4 5 -1 93 1 3 -2
85 4 4 0 94 0 5 -5
86 4 4 0 95 1 4 -3
87 5 5 0 96 0 5 -5
88 — ----- ----- 97 2 4 -2
89 3 4 -1 98 0 4 -4
90 3 4 -1 99 1 3 -2
91 2 4 -2 100 1 4 -3
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Table 73. Differences in Number of Compound Leaves on June 11, 1981 Minus Number of
Compound Leaves on January 26, 1981 for P. Roebelenii 0 ’Brian. Palm in
Experiment 3.a
Date 2 Date 1 Date 2 Date 1
Plant June 11, January 26, Plant June 11, January 26,
Number 1981 1981 Difference Number 1981 1981 Difference
1 6 3 3 13 6 2 4
2 7 3 4 14 5 2 3
3 6 4 2 15 6 3 3
4 6 2 4 16 7 3 4
5 6 3 3 17 7 4 3
6 9 4 5 18 4 2 2
7 7 4 3 19 4 4 0
8 --- --- --- 20 6 3 3
9 6 3 3 21 7 3 4
10 7 3 4 22 6 3 3
11 6 3 3 23 7 3 4
12 7 3 4 24 8 4 4
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
1,
2 ,
3,
4,
5,
6 , 
7,
Treatment 8, 
Treatment 9, 
Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
No additional fertilizer added--tap water
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
3
4
4
3
3
5
2
4
3
4
3
2
1
3
2
4
4
3
5
4
3
3
4
2
3
4
6
Table 73. (continued)
Date 2 Date 1 Date 2 Date 1
June 11, January 26, Plant June 11, January 26,
1981 1981 Difference Number 1981 1981
6 3 3 54 6 3
8 3 5 55 7 3
9 4 5 56 4 0
8 3 5 57 5 2
8 4 4 58 6 3
7 3 4 59 8 3
5 1 4 60 ... - - .
8 2 6 61 7 5
2 0 2 62 6 2
7 4 3 63 6 3
6 2 4 64 6 2
8 3 5 65 7 4
5 3 2 66 5 3
6 3 3 67 7 6
5 1 4 68 8 5
7 3 4 69 6 4
--- --- 70 6 2
6 3 3 71 6 2
8 4 4 72 7 4
3 0 3 73 7 2
6 2 4 74 4 0
4 1 3 75 6 3
7 4 3 76 5 2
7 4 3 77 7 3
5 3 2 78 6 4
7 4 3 79 6 3
8 3 5 80 6 2
7 4 3 81 8 2
7 5 2 82 8 4
Table 73. (continued)
Date 2 Date 1 Date 2 Date 1
Plant June 11, January 26, Plant June 11, January 26,
Number 1981 1981 Difference Number 1981 1981 Difference
83 5 1 4 92 5 2 3
84 7 3 4 93 6 4 2
85 6 4 2 94 6 4 2
86 7 3 4 95 7 5 2
87 4 2 2 96 8 4 4
88 - - - -- -- 97 7 4 3
89 9 5 4 98 10 6 4
90 8 6 2 99 6 5 1
91 6 2 4 100 7 3 4
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Table 74. Differences in Number of Simple Plus Compound Leaves on June 11, 1981 Minus
the Number of Simple Plus Compound Leaves on January 26, 1981 for P.
Roebelenii O'Brian. Palm in Experiment 3.a
Date 2 Date 1 Date 2 Date 1
Plant June 11, January 26, Plant June 11, January 26,
Number 1981 1981 Difference Number 1981 1981 Difference
1 10 7 3 13 10 7 3
2 9 6 3 14 9 7 2
3 11 9 2 15 11 9 2
4 9 4 5 16 9 5 4
5 10 6 4 17 11 8 3
6 11 8 3 18 7 8 -1
7 11 9 2 19 9 8 1
8 --- --- 20 10 7 3
9 10 8 2 21 11 8 3
10 10 7 3 22 12 9 3
11 11 8 3 23 12 8 4
12 12 8 4 24 12 8 4
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
1.
2 ,
3,
4,
5,
6 , 
7,
Treatment 8 , 
Treatment 9, 
Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
No additional fertilizer added--tap water
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27
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
Table 74. (continued) 
bate 2 Date 1 bate 2 Date 1
June 11, January 26,
1981 1981
11 9
11 8
13 8
11 6
10 6
10 6
7 5
11 5
7 5
10 8
10 7
10 6
9 7
9 6
8 5
10 6
12 8
13 8
9 5
11 7
9 7
12 8
10 7
9 8
11 8
11 8
13 9
11 10
Plant 
Difference Number
2 54
3 55
5 46
5 57
4 58
4 59
2 60
6 61
2 62
2 63
3 64
4 65
2 66
3 67
3 68
4 69
-- 70
4 71
5 72
4 73
4 74
2 75
4 76
3 77
1 78
3 79
3 80
4 81
1 82
June 11, January 26,
1981 1981
11 8
11 8
9 7
9 6
11 8
12 7
11 10
10 7
10 7
9 6
10 9
7 7
11 10
11 8
11 8
11 8
10 6
11 8
12 6
10 7
11 7
9 6
12 8
9 8
11 8
10 5
11 8
10 8
Table 74. (continued)
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
83 10 7 3 92 10 7 3
84 11 8 3 93 7 7 0
85 10 8 2 94 6 9 -3
86 11 7 4 95 8 9 -1
87 9 7 2 96 8 9 -1
88 ------ -  -  - ------ 97 9 8 1
89 12 9 3 98 10 10 0
90 11 10 1 99 7 8 -1
91 8 6 2 100 8 7 1
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Table 75 Differences in Numbei■ of Pinnae on June 11, 1981 Minus Number of Pinnae on
January 26, 1981 for P. Roebelenii O'Brian. Palm in Experiment 3.a
Date 2 Date 1 Date 2 Date 1
Plant June 11, January 26, Plant June 11, January 26,
Number 1981 1981 Difference Number 1981 1981 Difference
1 71 17 54 13 63 12 51
2 67 20 47 14 50 9 41
3 55 14 41 15 61 15 46
4 57 13 44 16 73 14 59
5 63 20 43 17 64 19 45
6 99 34 65 18 42 6 36
7 79 25 54 19 20 18 2
8 ---- ---- ---- 20 52 15 37
9 67 22 45 21 59 17 42
10 77 22 55 22 65 13 52
11 67 15 52 23 80 22 58
12 75 15 60 24 88 25 63
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6,
- Treatment 7,
71-80
81-90
- Treatment 8,
- Treatment 9,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter’s 25-9-17 
soluble, 400 ml/pot 
90-100 - Treatment 10, No additional fertilizer added--tap water
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
50
33
29
48
73
63
52
43
48
38
38
52
81
43
47
40
40
64
39
49
34
78
36
52
51
64
51
Table 75. (continued)
Date 2 Date 1 Date 2 Date 1
June 11, January 26, Plant June 11, January 26,
1981 1981 Difference Number 1981 1981
51 12 39 54 57 17
89 11 79 55 66 16
115 46 69 56 33 0
79 15 64 57 41 12
72 18 54 58 71 23
69 20 49 59 92 19
42 5 37 60
71 12 59 61 104 41
16 0 16 62 62 10
70 13 57 63 55 12
66 14 52 64 57 9
91 19 72 65 57 19
49 20 29 66 59 21
58 15 43 67 105 53
28 2 26 68 114 33
72 19 53 69 68 25
----- ---- 70 58 11
59 18 41 71 47 7
93 25 68 72 63 23
17 0 17 73 77 13
51 7 44 74 39 0
44 3 41 75 66 17
80 22 58 76 44 10
71 25 46 77 102 24
53 14 39 78 59 23
69 23 46 79 71 19
84 21 63 80 57 6
79 23 56 81 69 5
85 23 62 82 76 25
Table 75. (continued)
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
Plant
Number
Date 2 
June 11, 
1981
Date 1 
January 26, 
1981 Difference
83 37 3 34 92 40 8 32
84 57 13 44 93 76 21 55
85 58 19 39 94 88 29 59
86 69 14 55 95 95 39 56
87 36 8 28 96 87 22 65
88 ---- ---- ---- 97 75 30 45
89 93 20 73 98 130 46 84
90 90 35 55 99 53 29 24
91 47 13 34 100 81 11 70
237
Table 76. Foliage and Total Dry Weights in Grams for P. Roebelenii O'Brian. Palm for
June 26, 1981 in Experiment 3.a
Foliage Total Foliage Total Foliage Total
Plant Dry Dry Plant Dry Dry Plant Dry Dry
mber Weight Weight Number Weight Weight Number Weight Weight
1 3.93 6.23 38 7.60 11.66 78 6.15 9.02
4 7.31 11.37 43 5.78 9.27 79 6.20 9.25
9 6.23 9.50 46 6.56 10.53 85 6.33 8.99
12 6.29 10.17 49 4.83 7.63 86 6.67 11.14
15 4.05 5.30 53 6.16 8.69 97 3.60 10.43
17 6.22 9.01 55 5.14 7.69 98 8.42 13.40
22 6.00 7.90 58 6.85 11.63 100 5.92 9.15
23 6.39 10.70 66 8.54 13.31
28 10.10 14.63 67 8.44 12.10
36 5.88 8.71 69 6.77 10.94
37 5.34 8.70 76 7.45 12.52
Observations 
1-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70
71-80
81-90
- Treatment 1,
- Treatment 2,
- Treatment 3,
- Treatment 4,
- Treatment 5,
- Treatment 6,
- Treatment 7,
- Treatment 8,
- Treatment 9,
91-100 - Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1 . 2  g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
No additional fertilizer added--tap water 238
Table 77. Nitrogen, Phosphorus and Potassium Leachate Concentrations (ppm) Before Fer^
tilization, June 16, 1981, for P. Roebelenii O'Brian. Palm in Experiment 3.
Plant
Number N P K
Plant
Number N P K
Plant
Number N P K
3 66 27 97 40 28 33 73.1 75 132 62 331
6 58 30 90.6 41 142 85 216 80 119 44 272
10 70 27 101 44 164 76 185.5 81 635 106 100.2
13 160 29 159.5 45 139 83 190 89 560 133 89.5
19 153 41 248 52 380 149 78.8 90 570 103 85.7
20 160 47 264.5 56 445 157 87.6 93 3 15 27
26 575 76 71.1 57 330 128 68.2 94 3 15 45
27 500 59 66.3 63 32 29 67.4 96 1 18 25
30 570 75 71.7 64 40 37 69.4 water 0 0 .6
34 25 43 82 70 35 29 67
35 25 21 50 73 199 63 303.5
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
1 ,
2 ,
3,
4,
5,
6, 
7,
Treatment 8 , 
Treatment 9, 
Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter’s 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
1.2 g/3.8 1. Peter's 25-9-17 
g/3.8 1. Peter's 25-9-17
3.6 g Osmocote 18-6-12 + 
soluble, 400 ml/pot 
7.2 g Osmocote 18-6-12 + 
soluble, 400 ml/pot 
No additional fertilizer added--tap water
2.3
Table 78. Nitrogen, Phosphorus and Potassium Leachate Concentrations (ppm) After Fer­
tilization, June 26, 1981, for P. Roebelenii O'Brian. Palm in Experiment 3.a
Plant Number N P K Plant Number N P K
7 120 35 152.5 42 205 131 309
8 47 26 81.9 44 181 93 233.5
10 79 30 108.7 47 180 104 256.5
11 207 40 205.5 51 485 154 423
13 335 49 57.9 53 550 -- 405
16 265 44 46 54 415 150 376
24 745 93 460.2 56 395 126 385
27 675 80 419.5 62 51 35 96.4
29 505 68 293.5 63 55 37 88.4
32 30 48 66.3 65 60 37 105.6
33 32 47 91.2 72 850 612 46
40 32 55 96.8 74 860 642 36.5
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
Treatment
1,
2 ,
3,
4,
5,
6 , 
7,
Treatment 8 , 
Treatment 9, 
Treatment 10,
3.6 g Osmocote 18-6-12 per pot
7.2 g Osmocote 18-6-12 per pot 
14.4 g Osmocote 18-6-12 per pot
0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
1.6 g Osmocote 18-6-12 + 0.39 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2.3 g/3.8 1. Peter's 25-9-17 
soluble, 400 ml/pot
No additional fertilizer added--tap water
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Table 78. (continued)
Plant Number N P K Plant Number N P K
75 205 76 319 99 1 13 9.8
81 680 112 503.5 Water 1 0 .4
89 500 112 342 Water & Aqua-Gro 1 15 35.7
93 3 15 26.2 Water & Aqua-Gro 1 13 46.9
95 1 15 18.1 Water & Aqua-Gro 1 17 37.7
Table 79. Foliar Tissue Concentrations for P. Roebelenii O'Brian. Palm on June 16.
1981 in Experiment 3.a
Plant
Number
7o
N
~  ”7,
P
7o
K
“ 7.
Ca
"" %
Mg
ppm
Cu
ppm
Fe
ppm
Zn
ppm
Mn
1 1.83 .23 1.61 .38 .27 12 168 .26 51
4 1.93 .23 1.80 .41 .25 31 203 .52 70
9 1.98 .24 1.55 .46 .29 14 195 — — — 52
12 2.13 .27 1.83 .49 .28 21 135 .23 79
15 2.40 .26 1.79 .40 .32 9 129 .24 66
17 2.23 .30 1.79 .48 .28 167 .38 75
22 2.95 .28 2.13 .32 .25 16 184 .25 41
23 3.01 .28 2.05 .45 .30 15 186 .24 68
28 2.88 .28 2.12 .45 .30 13 196 .36 53
36 2.15 .23 1.71 .27 .22 15 615 .37 41
37 1.90 .23 1.74 .30 .23 24 228 .24 49
38 1.68 .23 1.61 .31 .21 15 201 .28 57
Observations
1-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100
- Treatment 1, 3.6 g Osmocote 18-6-12 per pot
- Treatment 2, 7.2 g Osmocote 18-6-12 per pot
- Treatment 3, 14.4 g Osmocote 18-6-12 per pot
- Treatment 4, 0.8 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
- Treatment 5, 2.3 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
- Treatment 6 , 4.6 g/3.8 1. Peter's 25-9-17 soluble, 400 ml/pot
- Treatment 7, 1.6 g Osmocote 18-6-12 +0.39 g/3.8 1. Peter’s 25-9-17
soluble, 400 ml/pot
- Treatment 8 , 3.6 g Osmocote 18-6-12 + 1.2 g/3.8 1. Peter's 25-9-17
soluble, 400 ml/pot
7.2 g Osmocote 18-6-12 + 2 . 3  g/3.8 1. Peter's 25-9-17Treatment 9, 
Treatment 10,
soluble, 400 ml/pot 
No additional fertilizer added--tap water 242
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46
49
53
55
58
66
67
69
76
78
79
85
86
88
97
98
Table 79. (continued)
To To % T , To ppm ppm ppm
N________ P_______ K_______Ca______ Mg Cu Fe_______Zn_
2.53 .26 1.70 .32 .22 11 277 .49
2.73 .26 1.66 .30 .20 9 128 .26
3.05 .29 1.78 .34 .23 32 275 .71
3.85 .21 1.16 .20 .16 19 _ _ _ .49
3.63 .23 1.83 .33 .19 35 623 .29
3.40 .21 1.92 .34 .17 12 745 .25
2.08 .30 1.88 .28 .22 12 152 .20
2.03 .22 1.75 .30 .21 10 131 .22
1.70 .21 1.73 .35 .19 13 200 .19
2.22 .25 1.86 .46 .26 27 178 .21
2.50 .25 1.52 .38 .26 9 154 .22
2.25 .30 1.87 .43 .25 20 226 .23
3.05 .26 2.12 .35 .21 15 127 .23
2.98 .25 1.99 .38 .23 12 156 .23
4.13 .30 1.76 .26 .18 23 161 .23
1.65 .20 1.59 .37 .20 20 166 .28
1.73 .24 1.71 .37 .25 15 218 .22
1.75 .23 1.67 .37 .24 12 125 .29
Table 80. Length Differences of the Longest Leaf (cm) Taken on January 12, 1982 and
June 21, 1982 for P. Roebelenii O'Brian. Palm in Experiment 4.a
Date 2 Date 1 Date 2 Date 1
Plant June 21, January 12, Plant June 21, January 12,
Number 1982 1982 Difference Number 1982 1982 Difference
1 21.59 17.78 3.81 13 17.78 17.78 0
2 15.24 15.24 0 14 15.24 16.51 -1.27
3 15.75 20.32 -4.57 15 15.24 17.78 -2.54
4 17.78 20.32 -2.54 16 20.32 22.86 -2.54
5 20.32 16.51 3.81 17 17.78 15.24 2.54
6 - ---- * - --- 18 19.05 20.32 -1.27
7 ----- ----- ----- 19 20.32 17.78 2.54
8 16.51 20.32 -3.81 20 20.32 19.05 1.27
9 19.56 21.59 -2.03 21 19.05 20.32 -1.27
10 17.78 20.32 -2.54 22 16.51 19.05 -2.54
11 19.05 19.05 0 23 16.51 17.78 -1.27
12 17.02 16.51 .51 24 ---- -----
aDays in Plant
Interval Treatments Number^ Controls
Long cycle
12 1 1-25 BrCl, 2 with plants ; BrSl, 2 without plants
11 2 26-50 RC1, 2 with plants; RSI, 2 without plants
10 3 51-75 GC1, 2 with plants; GS1, 2 without plants
9 4 76-100 BC1, 2 with plants; BS1, 2 without plants
Short cycle
0 5 1-25 BrCl, 2 with plants ; BrSl, 2 without plants
1 6 26-50 RC1, 2 with plants; RSI, 2 without plants
2 7 51-75 GC1, 2 with plants; GS1, 2 without plants
3 8 76-100 BC1, 2 with plants; BS1, 2 without plants
7A11 pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
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C2
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
Table 80. (continued)
Date 2 
Tune 21, 
1982
Date 1 
January 12, 
1982 Difference
Plant
Number
Date 2 
June 21, 
1982
Date 1 
January 12 
1982
16.51 21.59 -5.08 RC1 17.02 20.32
16.51 17.78 -1.27 RC2 15.49 22.86
15.24 16.51 -1.27 51 15.24 22.86
15.24 20.32 -5.08 52 17.02 20.32
20.32 20.32 0 53 15.75 20.32
15.24 20.32 -5.08 54 17.78 12.70
20.32 24.13 -3.81 55 15.49 19.05
19.81 15.24 4.57 56 20.32 16.51
17.27 15.24 2.03 57 15.75 19.05
19.05 20.32 -1.27 58 16.51 17.78
---- ----- ---- 59 17.78 17.78
16.51 16.51 0 60 17.78 12.70
--- _ - --- - ----- 61 17.78 22.86
15.24 20.32 -5.08 62 13.97 16.51
17.78 20.32 -2.54 63 14.48 17.78
13.97 16.51 -2.54 64 18.29 21.59
17.78 22.86 -5.08 65 17.78 16.51
16.51 20.32 -3.81 66 15.24 17.78
17.27 20.32 -3.05 67 15.24 16.51
----- -- ----- 68 19.81 17.78
19.05 22.86 -3.81 69 15.24 16.51
14.48 19.05 -4.57 70 20.83 22.86
15.24 22.86 -7.62 71 17.78 22.86
19.05 17.78 1.27 72 ----- -----
17.78 20.32 -2.54 73 20.32 20.32
16.51 17.78 -1.27 74 17.53 17.78
17.78 19.05 -1.27 75 17.78 20.32
16.51 17.78 -1.27 GC1 13.97 19.05
76
77
78
79
80
81
82
83
84
85
86
87
88
Table 80. (continued)
Date 2 Date 1 Date 2 Date 1
June 21, January 12, Plant June 21, January 12,
1982 1982 Difference Number 1982 1982
15.24 22.86 -7.62 89 18.29 17.78
16.76 17.78 -1.02 90 16.51 16.51
20.32 22.86 -2.54 91 ---- ----
20.32 20.32 0 92 16.51 15.24
16.51 16.51 0 93 12.70 16.51
18.03 22.86 -4.83 94 15.24 17.78
19.81 21.59 -1.78 95 ----- ----
17.53 20.32 -2.79 96 15.24 21.59
19.05 19.05 0 97 18.29 21.59
---- -- - - ----- 98 18.54 21.59
19.05 20.32 -1.27 99 15.24 12.70
16.51 20.32 -3.81 100 15.24 17.78
19.05 17.78 1.27 BC1 15.24 20.32
19.05 20.32 -1.27 BC2 13.97 11.43
Table 81. Differences in Number of Leaves Taken on January 12, and June 21, 1982 for
P. Roebelenii O'Brian. Palm in Experiment 4.a
Date 2 Date 1 Date 2 Date 1
Plant June 21, January 12, Plant June 21, January 12,
Number 1982 1982 Difference Number 1982 1982 Difference
1 6 2 4
2 6 2 4
3 7 3 4
4 6 3 3
5
6
6 3 3
7
8 6 2 4
9 6 3 3
10 7 3 4
11 6 2 4
12 6 2 4
aDays in Plant
Interval Treatments Number^
Long cycle
12 1 1-25
11 2 26-50
10 3 51-75
9 4 76-100
Short cycle
0 5 1-25
1 6 26-50
2 7 51-75
3 8 76-100
^All pots received 2.3 g Peter's 25-9-17
13 6 2 4
14 6 2 4
15 7 3 4
16 7 3 4
17 7 2 5
18 5 2 3
19 6 3 3
20 6 3 3
21 6 3 3
22 7 3 4
23 6 3 3
24 *- --- -
Controls
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GC1, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BCl, 2 with plants; BS1, 2 without plants
soluble fertilizer, 400 ml/pot. 247
25
rc:
re;
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
Table 81. (continued)
Date 2 Date 1 Date 2 Date 1
June 21, January 12, Plant June 21, January 12,
1982 1982 Difference Number 1982 1982
3 4 RC1 5 2
3 4 RC2 6 2
2 4 51 7 2
2 5 52 6 3
3 4 53 6 3
2 4 54 4 2
3 4 55 6 3
3 4 56 5 2
6 2 4 57 6 3
6 3 3 58 3 3
— --- 59 7 3
6 2 4 60 7 3
— --- -- 61 7 3
6 2 4 62 6 2
7 3 4 63 5 2
3 2 1 64 7 2
6 3 3 65 7 3
6 2 4 66 5 3
5 2 3 67 6 2
- -- --- 68 6 3
7 3 4 69 6 2
5 2 3 70 7 3
7 2 5 71 6 3
6 2 4 72 -- —
2 2 0 73 5 2
5 2 3 74 6 3
7 3 4 75 6 3
7 3 4 GC1 7 3
76
77
78
79
80
81
82
83
84
85
86
87
88
Table 81. (continued)
l)ate 2 Date 1 Date 2 bate 1
June 21, January 12, Plant June 12, January 12,
1982 1982 Difference Number 1982 1982
6 2 4 89 8 3
6 2 4 90 6 3
7 3 4 91 --
7 3 4 92 7 2
6 3 3 93 6 2
5 2 3 94 4 2
7 3 4 95 --- --
7 2 5 96 7 2
7 3 4 97 6 2
-- --- *- 98 7 3
7 3 4 99 5 2
6 2 4 100 6 3
6 3 3 BC1 6 2
6 2 4 BC2 5 2
Table 82. Foliage, Root and Total Dry Weights in Grams for P. Roebelenii O'Brian. Palm
for June 21, 1982 in Experiment 4ia
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
1 .99 .34 1.33 13 1.07 .39 1.46
2 .82 .35 1.17 14 .77 .26 1.03
3 1.08 .42 1.50 15 .98 .32 1.30
4 .98 .31 1.29 16 .42 .52 1.94
5 1.07 .50 1.57 17 .91 .31 1.22
6 ---- ---- ---- 18 .74 .19 .93
7 ---- ---- 19 1.09 .54 1.63
8 1.00 .39 1.39 20 .99 .38 1.37
9 1.02 .37 1.39 21 1.14 .41 1.55
10 1.02 .39 1.41 22 1.10 .38 1.48
11 .97 .33 1.30 23 .98 .37 1.35
12 .75 .27 1.02 24 ---- ----
Days in Plant
Interval Treatments Number^
Long cycle
12 1 1-25
11 2 26-50
10 3 51-75
9 4 76-100
Short cycle
0 5 1-25
1 6 26-50
2 7 51-75
3 8 76-100
^All pots received 2.3 g Peter's 25
Controls
BrCl, 2 with plants; BrSl, 
RC1, 2 with plants; RSI, 2
GC1, 2 with plants; GS1, 2
BC1, 2 with plants; BS1, 2
2 without plants 
without plants 
without plants 
without plants
BrCl, 2 with plants; BrSl, 2 without plants
RCl, 2 with plants; RSI, 2 without plants
GC1, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
250
25
rc:
re:
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
Table 82. (continued)
Foliage Root
Dry Dry
Weight______Weight
.94 .41
.95 .58
.70 .36
1.08 .35
1.07 .40
.96 .30
1.43 .54
.82 .24
.89 .31
1.38 .46
.79 .27
.91 .38
1.08 .43
.28 .09
1.29 .53
.67 .21
.96 .28
1.14 .44
.79 .24
1.04 .39
1.05 .32
.70 .15
.71 .29
1.33 .43
1.28 .45
Total 
Dry Plant
Weight________ Number
1.35 RC1
1.53 RC2
1.06 51
1.43 52
1.47 53
1.26 54
1.97 55
1.06 56
1.20 57
1.84 58
--------- 59
1.06 60
— — 61
1.29 62
1.51 63
.37 64
1.82 65
.88 66
1.24 67
--------- 68
1.58 69
1.03 70
1.43 71
1.37 72
.85 73
1.00 74
1.76 75
1.73 GC1
Foliage Root
Dry Dry
Weight Weight
.64 .29
.80 .47
1.19 .47
1.14 .37
1.22 .37
.46 .12
1.10 .33
.87 .22
1.05 .45
.34 .24
1.12 .31
1.10 .37
1.29 .47
.73 .22
.85 .36
1.17 .39
1.04 .32
.75 .22
1.02 .38
1.27 .38
.91 .32
1.37 .52
1.07 .37
1.03 .25
1.11 .40
.97 .36
.72 .45
Table 82. (continued)
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
GC2 .81 .44 1.25 89 1.39 .47 1.86
76 .96 .34 1.30 90 1.01 .39 1.40
77 1.23 .52 1.75 91 ---- —  — -  -  -  -
78 1.34 .50 1.84 92 .99 .34 1.33
79 .89 .22 1.11 93 .74 .32 1.06
80 1.16 .34 1.50 94 .55 .10 .65
81 1.32 .52 1.84 95 ---- --------- ---------
82 1.01 .61 1.62 96 1.25 .41 1.66
83 1.35 .61 1.96 97 1.05 .40 1.45
84 --------- --------- ---- 98 1.46 .53 1.99
85 1.32 .43 1.75 99 .56 .15 .72
86 1.09 .38 1.47 100 1.27 .41 1.68
87 .90 .32 1.22 BC1 .84 .51 1.35
88 1.08 .38 1.46 BC2 .60 .23 .83
252
Table 83 Soluble Salt Leachate Conductivities, EC = mmhos/cm (Solu-Bridgex) for Weeks
February 8, February 15, March 1, March 22 and March 29, 1982 for P. Roe-
belenii O'Brian. Palm in Experiment 4.a
Tint 1,273,4 Tmt 5,b,7,8 Tmt T,’2, 3,4 Tmt b,b,7,iir Tmt.17273,5
Mon. Tues.-Fri. Mon. Tues.-Fri. Mon.
Plant February 8 , February 8 , February 15, February 15, March 1,
Number 1982 1982 1982 1982 1982
1 .95 1.20 1.45 1.50 1.15
2 .90 1.25 1.25 1.50 1.01
3 1.00 1.30 1.50 1.50 1.35
4 1.10 1.25 1.25 1.50 1.10
5 1.10 1.50 1.55 1.55 1.60
6 1.00 1.40 1.60 1.70 1.25
7 .95 1.10 1.40 1.60 1.45
8 1.15 1.40 1.30 1.70 1.60
aDays in Plant
Interval Treatments Number^ Controls
Long cycle
12 1 1-25 BrCl, 2 with plants; BrSl, 2 without plants
11 2 26-50 RC1, 2 with plants; RSI, 2 without plants
10 3 51-75 GCl, 2 with plants; GS1, 2 without plants
9 4 76-100 BC1, 2 with plants; BS1, 2 without plants
Short cycle
0 5 1-25 BrCl, 2 with plants; BrSl, 
RC1, 2 with plants; RSI, 2
2 without plants
1 6 26-50 without plants
2 7 51-75 GCl, 2 with plants; GS1, 2 without plants
3 8 76-100 BCl, 2 with plants; BS1, 2 without plants
xMarketed by Beckman Instrument Co., Inc., Cedar Grove, New Jersey.
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
;rC
Ire;
»rS
i rS
26
27
28
29
30
31
32
Table 83. (continued)
Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8 
Mon. Tues.-Fri. Mon. Tues.-Fri.
February 8 , February 8 , February 15, February 15,
1982 1982 1982 1982
1.15 1.40
1.10 1.40
1.20 1.50
1.15 1.50
.95 1.30
1.10 1.35
1.00 1.40
.85 1.20
1.05 1.00
1.05 1.45
1.00 1.30
.90 1.25
1.00 1.30
1.10 1.30
1.10 1.30
.85 1.25
1.10 1.50
.65 .65
.55 .70
1.00 1.40
1.20 1.30
.85 1.12
1.35 1.50
1.20 1.35
.75 1.00
1.00 1.35
1.01 1.40
.85 1.25
1.65 1.70
1.40 1.70
1.55 1.60
1.40 1.80
1.45 1.60
1.50 1.60
1.40 1.65
1.50 1.60
1.25 1.55
1.60 1.75
1.10 1.60
1.35 1.65
1.30 1.65
1.40 1.70
- - - - 1.35
1.40 1.55
1.45 1.70
.55 .55
.40 .50
1.20 1.30
1.20 1.40
1.35 1.30
1.50 1.70
1.30 1.80
1.45 1.60
1.30 1.70
1.50 1.75
1.25 1.60
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
RC1
RC2
RSI
RS2
51
52
53
54
55
56
Table 83. (continued)
Tint 1,2,375 Tmt 5,6,7,8 K F  1,2,3,4 Tmt 5,6,778"
Mon. Tues.-Fri. Mon. Tues.-Fri.
February 8, February 8 , February 15, February 15,
1982 1982 1982 1982
1.00 1.25
.80 1.20
.95 1.25
.90 1.15
1.00 1.30
.85 1.10
1.00 1.20
.80 1.10
.85 1.20
.70 1.13
.95 1.25
1.00 1.25
1.15 1.27
1.00 1.40
1.00 1.40
1.10 1.35
1.00 1.50
1.00 1.20
--- .70
.65 .64
1.55 1.90
1.15 2.10
.95 1.10
1.10 1.30
1.00 1.20
1.00 1.30
1.00 1.30
1.05 1.20
1.55 1.70
1.35 1.55
1.40 1.60
1.30 1.45
1.65 1.70
1.35 1.55
1.50 1.50
1.30 1.30
1.23 1.80
1.50 1.70
1.50 1.75
1.35 1.60
1.35 1.40
1.40 1.85
1.60 1.80
1.50 1.60
1.55 1.65
1.40 1.70
.46 .40
.48 .50
1.70 1.70
1.80 1.75
1.15 1.40
1.50 1.70
1.40 1.55
1.55 1.70
1.55 1.70
1.50 1.35
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
GCl
GC2
GS1
GS2
76
77
78
79
Table 83. (continued)
Tmt 1,2,3,4 Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5,6 ,7,8 
Mon. Tues.-Fri. Mon. Tues.-Fri.
February 8, February 8 , February 15, February 15,
1982 1982 1982 1982
.60 1.30
1.00 1.20
.95 1.18
1.05 1.25
.85 1.30
1.10 1.35
.95 1.25
1.10 1.35
.85 1.20
.85 1.15
.85 1.17
.80 1.25
1.10 1.35
.90 1.10
.85 1.20
1.05 1.20
.95 1.15
.95 1.07
.85 1.10
.55 .70
.60 .55
1.70 2.15
1.30 1.80
.80 1.10
1.00 1.25
1.20 1.30
1.15 1.30
.85 1.10
1.50 1.55
1.45 1.70
1.25 1.60
1.40 1.65
1.45 1.60
1.60 1.70
1.40 1.70
1.45 1.60
1.50 1.60
1.35 1.60
1.45 1.70
1.60 1.75
1.55 1.85
1.15 1.60
1.50 1.50
1.55 1.90
1.30 1.80
1.40 1.60
1.35 1.65
.60 1.75
.48 1.80
1.95 .50
1.90 .46
1.35 1.65
1.35 1.70
1.60 1.75
1.65 1.80
1.60 1.70
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
BC1
BC2
BS1
BS2
Table 83. (continued)
Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 Tmt 5,b, /,8
Mon. Tues.-Fri. Mon. Tues.-Fri.
February 8 , February 8 , February 15, February 15,
1982 1982 1982 1982
.90 1.00
.90 1.35
1.05 1.50
.95 1.10
.95 1.30
.85 1.10
.95 1.25
1.00 1.20
.95 1.10
.90 1.05
1.20 1.25
.95 1.20
1.00 1.30
1.25 1.35
1.00 1.00
.85 1.20
1.40 1.50
.95 1.25
1.30 1.25
.85 1.05
.55 .48
.50 .48
1.30 1.35
1.70 1.40
--- 1.65
1.70 1.60
--- 1.70
1.25 1.70
1.35 1.60
1.45 1.50
1.30 1.70
1.45 1.50
1.45 1.40
1.40 1.50
1.65 1.80
1.50 1.45
1.35 1.60
1.45 1.65
1.40 1.55
1.55 1.60
1.55 1.70
1.30 1.65
1.45 1.75
1.45 1.30
.49 .45
.48 .42
1.35 1.35
1.90 1.85
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Table 83. (continued)
'Tint 5,6,7,8 TmT 1,2", 3,4---- TEt~5“6T7,8---- Tmt 1,2,3,4
Tues.-Fri. Mon. Tues.-Fri. Mon.
March 1, March 22, March 22, March 29,
1982 1982 1982 1982
1.40 1.55
1.40 1.20
1.50 1.50
1.25 1.35
1.55 1.65
1.45 1.75
1.50 1.45
1.50 1.40
1.60 1.60
1.30 1.30
1.45 1.50
1.50 1.55
1.50 1.45
1.40 1.35
1.70 1.70
1.40 1.35
1.35 1.45
1.50 1.45
1.50 1.30
1.40 1.45
1.30 1.30
1.20 1.50
1.50 1.35
1.10 1.35
1.35 1.20
.34 .40
.34 .50
1.85 1.80
1.60 - - - -
1.70 1.80
1.80 1.65
1.70 2.00
1.85 1.80
1.80 2.10
1.70 1.90
1.45 1.80
1.75 1.50
1.60 1.70
1.75 2.00
1.80 1.80
1.40 1.70
2.00 1.30
1.60 1.95
1.65 1.90
1.45 1.85
1.75 1.65
1.70 1.70
1.65 1.95
1.45 1.70
1.75 2.00
1.70 1.75
1.60 1.50
.47 .32
.42 .26
am
mb<
rs:
rs:
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
Table 83. (continued)
Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8
Tues.-Fri. Mon. Tues.-Fri. Mon. Tues.-Fri.
March 1, March 22, March 22, March 29, March 29,
1982 1982 1982 1982 1982
1.10 .93 1.10 1.20 1.20
1.20 .95 1.20 1.50 1.50
1.50 1.10 2.00 2.00 2.00
1.50 1.45 2.00 1.80 2.00
1.45 1.40 2.10 1.50 2.00
1.40 1.20 1.65 1.60 2.00
1.60 1.40 2.10 1.85 2.00
1.50 1.30 1.85 1.70 2.20
1.60 1.25 2.20 1.95 1.95
1.55 1.35 1.80 2.00 2.00
1.30 1.25 2.40 1.80 2.20
1.30 1.20 1.60 1.40 1.70
1.40 1.20 2.00 1.80 2.00
1.10 1.25 1.70 1.70 1.60
1.50 1.20 1.80 2.00 2.00
1.55 1.30 1.65 1.65 1.90
1.55 1.35 1.70 1.55 1.90
1.55 1.10 1.75 1.60 1.80
1.50 1.30 1.80 1.70 1.70
1.40 1.45 1.70 1.70 2.00
1.60 - 2.20 1.70 2.20
1.70 1.45 1.80 1.90 2.10
1.40 1.40 2.30 1.90 2.10
1.30 1.35 1.75 1.80 1.90
1.50 1.10 1.65 1.55 1.10
1.55 1.30 1.80 1.55 1.90
1.50 1.30 1.80 1.60 1.95
259
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
Table 83. (continued)
Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5,6 ,7,8 Tmt 1,2,3,4
Tues.-Fri. Mon. Tues.-Fri. Mon.
March 1, March 22, March 22, March 29,
1982 1982 1982 1982
.40 .45
.40 .43
1.55 1.35
1.40 1.25
1.60 1.40
1.70 1.50
1.75 1.50
1.75 1.60
1.80 1.45
1.75 1.25
1.70 1.35
1.70 1.30
1.70 1.55
1.60 1.25
1.60 1.20
1.60 1.40
1.75 1.35
1.55 1.10
1.50 1.20
1.75 1.30
1.70 1.25
1.70 1.20
1.80 1.45
1.80 1.45
1.60 1.20
1.70 1.60
1.80 1.25
.48 .28
.44 .27
1.65 2.10
2.10 2.00
1.35 1.70
1.70 1.55
1.90 1.65
1.90 1.90
1.85 1.90
1.50 1.50
1.70 1.70
1.70 2.10
1.90 1.90
1.80 2.00
1.55 1.90
1.70 2.00
1.95 1.75
1.70 1.90
1.60 1.50
1.85 1.70
1,90 1.60
1.70 1.70
1.80 1.95
1.75 1.90
1.80 1.65
1.95 1.70
2.00 1.75
75
GCl
GC2
GS1
GS2
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
Table 83. (continued)
Tmt 5,6, 7,8 Tmt 1 , 2 , 3 , 4 Tmt 5,6,7,8 Tmt 1,2,3,4 
Tues.-Fri. Mon. Tues.-Fri. Mon.
March 1, March 22, March 22, March 29,
1982 1982 1982 1982
1.60 1.40
.44 .50
.45 .47
1.85 1.50
1.70 1.25
1.40 1.65
1.70 1.60
1.50 1.60
1.50 1.80
1.85 1.35
1.30 1.35
1.25 1.30
1.60 1.30
1.55 1.30
1.60 1.45
1.30 1.35
1.45 1.35
1.20 1.25
1.25 1.35
1.50 1.20
1.50 1.25
1.50 1.45
1.65 1.45
1.40 1.35
1.40 1.10
1.30 1.10
1.50 1.15
1.90 1.70
.38 .36
.44 .30
2.00 1.90
2.20 2.40
1.65 1.60
2.00 2.00
2.00 2.00
2.00 2.20
-- - 1.60
1.80 1.70
1.80 1.80
1.95 1.80
1.95 2.00
2.00 1.60
1.50 1.60
2.00 1.60
1.60 2.00
1.70 1.75
1.55 1.65
1.90 1.75
1.95 1.60
--- 1.70
1.95
1.55 1.60
1.80 1.70
1.65 1.70
Table 83. (continued)
Plant
Number
Tmt 5,6 , 7,8 
Tues.-Fri. 
March 1, 
1982
tmt 1 ,2,3,4 
Mon. 
March 22, 
1982
Tmt 5,6,7,8 
Tues.-Fri. 
March 22, 
1982
Tmt 1,2,3,4 
Mon. 
March 29, 
1982
Tmt 5,6,7,8 
Tues.-Fri. 
March 29, 
1982
98 1.45 1.20 1.95 1.55 2.40
99 1.60 --- 2.00 2.00 2.40
100 1.30 1.25 1.70 2.00 1.80
BC1 .38 .42 .38 .31 .32
BC2 .30 .58 .37 .38 .32
BS1 .30 .95 1.25 1.55 1.40
BS2 1.95 1.25 2.00 2.10 2.50
262
n
Table 84. Soluble Salt Leachate Conductivities, EC = mmhos/cm (Solu-Bridgex) for
Weeks April 12, April 25, May 10, May 24, June 7 and June 21, 1982 for
P. Roebelenii O'Brian. Palm in Experiment 4.a
Tmt 1,2,3,4 Tmt-576 ,7 78 'Tmt 1,2, 3,4 Tmt 5,6,7,8 Tmt 1,2, 3,4 
Mon. Tues.-Fri. Mon. Tues.-Fri. Mon.
Plant April 12, April 12, April 25, April 25, May 10,
Number 1982 1982 1982 1982 1982
1 2.00 1.80
2 1.80 1.60
3 2.00 1.90
4 1.80 1.95
5 1.70 ---
6 1.85 1.40
7 1.90 1.75
aDays in Plant
Interval Treatments Number^
Long cycle
12 1 1-25
11 2 26-50
10 3 51-75
9 4 76-100
Short cycle
0 5 1-25
1 6 26-50
2 7 51-75
3 8 76-100
xMarketed by Beckman Instrument Co., Inc.,
2.40 1.90 1.95
2.80 2.40 2.00
2.20 2.50 1.60
2.00 2.40 1.90
2.50 2.10 2.00
2.30 2.10
2.00 2.00 1.80
Controls
BrCl, 2 with plants; BrSl, 2 without plants 
RCl, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BCl, 2 with plants; BS1, 2 without plants
BrCl, 2 with plants; BrSl, 2 without plants 
RCl, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BCl, 2 with plants; BS1, 2 without plants
Cedar Grove, New Jersey.
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot. 263
Plant
Number
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
BrCl
BrC2
BrSl
BrS2
26
27
28
29
30
Table 84. (continued)
Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8 
Mon. Tues.-Fri. Mon. Tues.-Fri.
April 12, April 12, April 25, April 25,
1982 1982 1982 1982
1.85 1.45
1.55 1.90
2.00 1.90
1.60 1.80
2.00 2.00
1.60 1.60
1.70 1.55
2.00 2.20
1.90 2.00
1.80 1.75
1.75 2.00
1.80 1.55
1.65 1.90
1.90 2.10
1.60 1.90
1.80 1.90
1.60 2.00
1.50 1.90
.24 .39
.22 .33
1.25 1.30
1.15 1.30
1.60 2.10
1.60 2.10
1.90 2.10
1.85 2.20
1.95 2.20
2.10 2.20
2.20 2.30
2.00 2.40
2.30 2.40
2.20 2.20
--- 2.40
— --- 2.40
2.10 2.50
--- 2.10
--- 2.30
2.30 2.20
2.00 2.00
2.20 2.20
2.10 2.40
2.20 2.30
2.10 2.10
2.10 2.20
1.90 2.00
.18 .32
.24 ---
2.20 2.00
1.80 2.10
2.20 2.40
2.50 2.40
2.50 2.30
2.20 2.20
2.40 2.40
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
IC1
LC2
tSl
IS2
51
52
53
Table 84. (continued)
TmtTT,2,3,4 Tmt 5,6,7,8 Tint 1,2,3,4 Tmt 5767775
Mon. Tues.-Fri. Mon. Tues.-Fri.
April 12, April 12, April 25, April 25,
1982 1982 1982 1982
2.00 2.20
1.75 2.00
1.80 2.30
1.90 2.20
1.80 1.70
1.70 2.10
1.40 2.00
1.40 2.10
1.80 1.80
1.50 2.10
1.60 2.10
1.60 2.20
1.70 2.10
1.75 2.30
1.60 2.30
1.80 1.80
1.70 2.00
1.75 1.85
1.55 1.60
1.50 2.00
.26 .35
.28 .34
1.50 1.55
1.60 2.00
1.50 1.70
1.90 2.20
1.80 2.20
1.90 2.00
2.80 2.10
2.10 2.30
2.80 2.70
2.40 2.50
2.60 2.50
2.20 2.30
- - - - 2.90
--- 2.50
2.20 2.80
1.80 2.40
2.40 2.20
2.40 2.10
2.20 2.50
2.60 2.70
2.40 2.20
--- 2.80
-- — 2.50
2.40 2.60
-- - 2.20
1.90 2.50
.24 .32
.23 .30
1.90 1.70
--- 2.00
2.00 2.40
2.40 2.00
--- 1.90
2.40 2.00
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
GCl
GC2
GS1
GS2
76
77
Table 84. (continued)
Tmt 1,2,3 ,4 Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5, b, 7,8
Hon. Tues.-Fri. Mon. Tues.-Fri.
April 12, April 12, April 25, April 25,
1982 1982 1982 1982
.00 2.40
1.45 2.10
1.30 2.10
1.70 2.10
1.70 2.20
1.80 1.80
1.70 1.80
1.70 1.90
1.75 2.10
1.55 2.00
1.70 1.80
1.75 2.20
1.85 2.20
1.50 2.00
1.90 2.10
1.80 2.20
2.00 2.50
2.00 2.10
1.65 2.20
2.00 2.30
.24 .28
.26 .32
1.80 2.40
1.80 2.50
1.70 2.60
2.00 2.40
-- - 2.40
2.10 2.20
2.50 2.50
2.30 2.10
--- 2.00
---- 2.40
2.60 2.50
2.10 2.20
-- - 2.30
--- 2.20
--- 2.00
2.50 2.20
2.80 2.50
--- 2.60
2.60 2.00
2.20 2.40
2.40 2.60
2.50 2.30
1.75 2.50
2.40 2.40
.22 2.50
.26 .25
2.20 .25
--- 2.50
2.80 2.50
2.30 2.40
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
BCl
BC2
BS1
BS2
Table 84. (continued)
Tmt 1,2,3,4---- Tmt 5,6,7,8----- Tbt~T,'2,3"5----Tmt 5,6,7,8
Mon. Tues.-Fri. Mon. Tues.-Fri.
April 12, April 12, April 25, April 25,
1982 1982 1982 1982
1.85 2.30
1.80 2.50
1.45 2.50
1.95 2.20
1.85 2.40
1.70 2.60
1.60 2.60
1.70 2.40
2.10 2.50
1.95 2.60
2.10 2.60
1.95 2.50
1.60 2.40
2.10 2.50
1.75 2.40
1.60 2.60
2.00 2.10
2.20 2.00
1.70 2.50
2.00 2.20
2.20 2.60
1.75 2.50
1.85 2.50
.28 .30
.22 .24
1.45 2.10
1.65 2.60
2.60 2.40
2.60 2.60
2.20 2.00
2.30 2.40
2.60 2.10
2.40 2.60
2.20 2.30
2.20 2.00
2.50 2.60
2.30 2.70
2.40 2.20
2.20 2.20
2.20 2.40
2.40 2.30
2.00 2.10
2.00 2.00
2.60 2.20
2.40 2.20
2.30 2.50
2.30 2.50
2.40 2.30
--- 2.80
1.20 2.00
.24 .28
.21 .28
--- 2.60
1.80 2.00
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Table 84. (continued)
Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 
Tues.-Fri. Hon. Tues.-Fri. Hon.
Hay 10, Hay 24, Hay 24, June 7,
1982 1982 1982 1982
1.80 2.10 2.60 1.90
1.80 2.40 2.60 2.00
2.10 2.00 2.50 1.80
1.90 2.20 2.90 2.10
1.80 2.20 2.60 2.00
2.00 _ _ _ _ _ _ _ _ _ _ _ _
2.30 1.55 2.60 1.95
2.00 2.20 2.50 2.00
2.20 2.10 2.80 2.10
1.90 2.10 3.00 2.10
1.75 2.10 2.80 2.40
2.20 2.00 2.30 2.10
2.30 1.90 2.60 1.95
1.90 2.10 2.20 2.30
2.20 2.20 2.60 2.20
2.10 2.00 2.80 2.30
2.10 2.20 2.60 2.30
1.55 1.80 2.60 2.20
2.00 2.30 2.60 2.40
2.40 2.00 3.00 '2.30
1.90 1.60 2.20 2.00
1.80 2.00 2.80 2.20
2.30 2.30 2.60 2.40
2.10 1.80 2.20 2.00
.30 .28 .30 .34
.30 .24 .34 .32
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
^5
46
47
48
49
50
Table 84. (continued)
Tint 5,6,7,8 Tmt 1,2,3,4 Tmt 5,6, 7,8 Tmt 1,2,3,4 
Tues.-Fri. Mon. Tues.-Fri. Mon.
May 10, May 24, May 24, June 7,
1982 1982 1982 1982
2.10 1,70
1.70 1.70
2.30 1.70
2.20 2.00
2.20 2.10
1.80 2.10
2.10 2.30
2.30 1.90
1.90 1.90
1.90 1.80
2.10 2.00
1.70 1.80
2.40 1.90
2.00 2.20
2.30 1.70
2.30 1.55
2.10 1.55
2.10 1.80
1.80 - - - -
1.90 1.60
2.00 1.75
2.40 1.55
2.10 2.30
2.20 2.40
2.60 2.30
2.40 1.90
2.30 2.00
2.40 1.90
2.20 1.90
2.60 1.65
2.20 1.80
2.60 2.20
2.40 1.95
2.60 2.00
2.50 1.75
2.40 1.80
2.00 1.50
2.30 1.95
2.40 ---
2.00 1.90
2.60 2.00
2.20 1.80
2.40 2.20
2.40 1.75
2.10 1.85
2.30 1.90
2.80 2.30
2.60 1.75
2.40 2.30
2.80 2.20
2.50 2.50
2.50 2.30
2.80 2.10
RCl
RC2
RSI
RS2
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
Table 84. (continued)
Tmt 5,6 ,7,8 Tmt 1,2,3,4 Tmt 5,6 ,7,8 Tmt 1,2,3,4 
Tues.-Fri. Mon. Tues.-Fri. Mon.
May 10, May 24, May 24, June 7,
1982 1982 1982 1982
.28 .27 .32 .34
.32 .22 .30 .34
1.90 1.45 2.40 2.20
2.40 2.10 2.70 2.40
2.00 1.80 2.70 1.75
2.20 2.10 2.00 2.00
-- - 2.20 2.20 2.00
2.00 2.00 2.60 2.20
2.40 2.20 2.50 2.20
2.20 2.40 3.00 2.10
2.40 2.50 2.80 2.20
2.60 2.40 2.60 2.10
2.60 2.60 • 2.80 2.30
2.00 1.80 2.80 2.00
2.40 2.20 » 2.40 2.30
2.20 2.20 2.40 2.40
2.30 2.30 2.40 2.20
2.40 2.00 2.80 2.30
1.95 2.10 2.50 2.00
2.10 1.85 2.30 1.80
2.40 1.90 2.60 2.30
1.90 2.00 2.40 2.40
2.50 2.50 2.60 1.90
2.40 2.30 3.00 2.10
2.00 2.00 2.20 2.10
2,30 2.40 2.90 2.40
74
75
GCl
GC2
GS1
GS2
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
Table 84. (continued)
Tmt 5,6,7,8 Tmt 1,2,3,4 Tmt 5,6,7,8 Tmt 1,2,3,4 
Tues.-Fri. Mon. Tues.-Fri. Mon.
May 10, May 24, May 24, June 7,
1982 1982 1982 1982
2.30 2.20
2.40 2.60
.32 .28
.29 .24
2.40 2.10
2.30 2.20
2.20 2.60
2.30 2.40
2.10 2.20
2.70 2.40
2.10 2.40
2.70 2.40
2.10 2.20
2.60 2.10
2.00 1.85
2.30 2.30
1.90 2.10
2.10 2.20
2.00 2.00
1.80 2.00
2.00 2.20
1.85 2.40
1.80 2.00
2.00 2.10
2.40 2.20
2.40 2.00
2.10 2.20
2.90 2.20
2.80 2.60
.31 .32
.33 .32
2.70 -- -
2.40 2.30
2.40 1.85
3.00 1.90
3.00 2.50
2.50 2.10
2.30 1.80
3.00 2.30
2.10 1.85
2.80 2.10
2.80 2.60
3.00 2.00
2.10 1.75
2.20 2.00
2.30 1.80
2.20 1.45
2.10 2.00
2.50 2.30
2.40 1.90
2.10 1.90
2.50 1.80
2.40 2.00
Table 84. (continued)
Plant
Number
tmt 5,6,77? 
Tues.-Fri. 
May 10, 
1982
Tmt 1,2,3,4 
Mon.
May 24, 
1982
— Tmt 5,6 ,7,8 
Tues.-Fri. 
May 24, 
1982
Tmt 1,2,3,4 
Mon. 
June 7, 
1982
Tmt 5,6,7,8 
Tues.-Fri. 
June 7, 
1982
97 2.10 2.40 2.60 1.90 2.60
98 2.00 2.40 2.40 1.90 2.50
99 2.20 2.40 2.60 2.10 2.10
100 2.30 2.30 2.80 2.00 2.40
BCl .32 .27 .29 .31 .32
BC2 .24 .26 .32 .36 .30
BS1 1.80 2.40 2.60 2.10 2.40
BS2 1.90 2.10 2.30 2.30 2.30
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Table 84. (continued)
Tmt 1,2,3,4---- Tmt 5,6,7,8-----------------------T5FI'(2,3',4
Mon. Tues.-Fri. Mon.
June 21, June 21, Plant June 21,
1982 1982 Number 1982
1.90 2.40 BrSl 2.10
2.00 2.60 BrS2 1.90
2.00 2.70 26 2.20
2.20 2.40 27 2.10
2.20 2.50 28 2.00
--- - -- 29 2.10
- - - - --- 30 1.90
2.00 2.70 31 1.90
2.40 2.60 32 2.10
2.30 2.70 33 ---
2.30 2.80 34 1.90
2.20 2.60 35 ---
2.20 2.90 36 2.60
1.80 2.10 37 2,05
2.70 2.50 38 2.30
2.20 2.43 39 2.60
2.40 2.40 40 2.00
2.40 2.80 41 2.20
2.30 2.80 42
2.35 2.80 43 2.40
2.40 2.90 44 2.45
2.10 2.70 45 2.10
2.20 3.00 46 2.20
--- - --- 47 2.60
2.50 2.60 48 2.20
.27 .36 49 2.50
.30 .36 50 2.40
RC1
RC2
RSI
RS2
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
Table 84. (continued)
Tmt 172,3,4---- Tmt"5,6,7,8---------------------- TKt"T7Z7T,V
Mon. Tues.-Fri. Mon.
June 21, June 21, Plant June 21,
1982 1982 Number 1982
.27 .32 75 2.40
.32 .38 GC1 .33
2.40 2.30 GC2 .31
2.20 2.00 GS1 2.30
2.10 2.30 GS2 2.10
2.40 2.43 76 2.30
2.10 2.70 77 2.60
2.30 2.40 78 1.80
2.00 2.30 79 2.20
2.60 2.60 80 2.20
2.20 2.35 81 2.30
2.50 2.70 82 2.40
2.40 2.80 83 2.20
2.20 3.00 84 ---
1.90 2.20 85 2.20
2.70 2.60 86 2.10
2.80 2.80 87 1.90
2.80 2.90 88 2.20
2.30 2.40 89 1.90
2.20 2.20 90 2.20
2.60 2.95 91 ---
2.50 3.00 92 2.20
2.60 2.90 93 2.20
2.30 2.50 94 2.30
2.60 2.55 95 ---
--- --- 96 2.30
2.60 2.80 97 2.40
2.10 2.60 98 2.20
Table 84. (continued)
Plant
Number
Tmt 1,2,3,4 
Mon. 
June 21, 
1982
Tmt 5,6 ,7,8 
Tues.-Fri. 
June 21, 
1982
Plant
Number
Tmt 1,2,3,4 
Mon. 
June 21, 
1982
Tmt 5,6,7,8 
Tues.-Fri. 
June 21, 
1982
99 2.40 2.75 BC2 .26 .34
100 2.30 2.20 BS1 2.40 2.50
BC1 .32 .35 BS2 2.20 2.60
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Table 85. Potted Weights in Grams for P. Roebelenii O'Brian. Palm for Treatments 1, 2,
3, and 4 for Weeks February T5, March 2 2 , April 25, June 7 and June 21, 1982
in Experiment 4.a
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Plant Before After Before After Before After Before After Before After
Number Tmt Tint Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
1 28.28 37.94 22.14 37.10 29.16 37. 10 20.38 33.55 17.75 33.55
2 29.41 36.19 19.50 34.43 27.41 35..31 18.63 32.67 16.87 31.80
3 27.41 36.19 18.63 33.55 25.65 35.,31 16.87 30.04 15.99 30.92
4 30.04 37.94 19.50 36.19 27.41 37..10 18.63 33.55 16.87 33.55
5 28.28 37.10 20.38 36.19 28.28 36.,19 17.75 13.35 15.99 32.67
6 29.16 37.10 22.14 36.19 28.28 36,,19 ---- ---- ---- ----
7 26.54 36.19 18.63 33.55 24.77 34,.43 ---- ---- --- - -----
8 28.28 37.94 20.38 36.19 26.54 37.,10 16.87 32.67 15.11 31.80
9 29.16 37.10 19.50 35.31 27.41 37,.10 19.50 33.55 16.87 33.55
10 30.04 38.82 21.26 37.10 28.28 37,.94 19.50 33.55 17.75 34.43
aDays in 
Interval Treatments
Plant
Number^
Long cycle
12 1 1-25
11 2 26-50
10 3 51-75
9 4 76-100
Short cycle
0 5 1-25
1 6 26-50
2 7 51-75
3 8 76-100
Controls
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
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Plant
Number
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
BrCl
BrC2
BrSl
BrS2
26
27
28
29
30
31
32
33
34
Table 85. (continued)
February 1 5 , March 2 2 , April 2 5 , June 7 , June 21, 
1982 1982 1982 1982 1982
Before After Before After Before After Before After Before After 
Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
29. 16 37. 94 19..50 35.,31 27. 41 37. 10 18.,63 32..67 15. 99 33. 55
29. 16 37. 94 18..63 35. 31 28..28 37. 10 18..63 33..55 16.,87 33..55
28. 28 37. 94 18..63 34. 43 24. 77 37.,10 17..75 34..43 15.,99 33.,55
29.,16 38. 82 20.38 36..19 27.,41 37..94 21.26 34..43 17.,75 33..55
29.,16 38..82 20.,38 37.,10 24.,77 37..10 17..75 33..55 15..99 33. 55
28..28 37.,10 20.38 35,,31 26..54 36.,19 18..63 33,,55 16.,87 33.,55
26..54 37..10 18.,63 34.,43 25,.65 35.,31 18..63 33..55 16.,87 32..67
29..16 39.,70 21.26 37.,94 27.,41 37..94 21.26 35,.31 19.,50 35,.31
27..41 37.,10 18.,63 35.,31 25..65 36,,19 16,,87 32,,67 15,,11 31,.80
26.,54 37.,94 16.,87 35.,31 26..54 37..94 19,.50 34,.43 21.,26 33,.55
29.,16 38.,82 19..50 37..10 26..54 37..94 19..50 34,.43 16.,87 34,.43
26..54 36.,19 18.,63 35..31 23..89 35,.31 16,,87 31..80 15.,99 31..80
26..54 37.,10 17..75 35..31 23..04 36..19 17,.75 33,.55 15.,99 33..55
26.,54 36..19 17..75 34..43 23,.89 35..31 18..63 32,.67 ---- ----
26..54 37..94 18..63 35.,31 25..65 37..10 16..87 32..67 15.,11 33.,55
29,.16 36,.19 15.,99 34..43 21,.26 34..43 14,.23 30..92 14.,23 30,.92
29..28 37..10 16..87 35..31 22,.14 35..31 17,.75 31,.80 15.,11 31,.80
23..89 31..80 15..11 30,.92 23..02 33..55 17 .75 30 .92 15.,11 30,.92
26..54 30,.92 14..23 30..04 22.14 31..80 17 .75 30 .04 15..11 30,.04
30..04 37..94 20.38 34,.43 29 .16 36,.19 19 .50 33 .55 17..75 33 .55
30..04 38,.82 21,.26 35,.31 29,.16 37..10 19,.50 34,.43 19..50 34,.43
30..92 38 .82 22,.14 37,.94 30,.04 37 .10 20 .38 34,.43 19 .50 35 .31
29..16 37 .94 21 .26 36 .19 28 .28 36,.19 17 .75 32 .67 17 .75 32 .67
28.,28 35,.31 19 .50 34,.43 27 .41 35..31 18,.63 31 .80 17 .75 33 .55
20.04 37 .94 20 .38 36 .19 29 .16 37,.10 20,.38 34 .43 19 .50 35 .31
29,.16 37 .10 18 .63 35,.31 26 .54 37 .10 18 .63 33 .55 17,.75 33 .55
30..04 38 .82 20 .38 37 .10 30 .04 37,.94 21 .26 35 .31 — -- ----
30..04 37 .94 20 .38 35 .31 29 .16 36..19 18 .63 32 .67 17,.75 33 .55
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
LC1
LC2
LSI
LS2
51
52
53
54
55
56
57
58
Table 85. (continued)
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Before After Before After Before 
Tmt Tmt Tmt Tmt Tmt
28..28 36..19 19. 50 35. 31 27. 41
29. 16 37.,94 20.38 35. 31 27. 41
29.,16 37..94 19..50 36.,19 28.,28
27. 41 35..31 17..75 32.,67 25.,65
27..41 37.,94 ...... ...■ - - 24.,77
26..54 34. 43 23..89
28..28 37,,94 26..54
28,.28 37.,10 ...• - - 27,,41
28,.28 37,.94 18..63 35.,31 26..54
30,.04 30..92 20,.38 37..10 28,.28
29..16 37..94 18..63 34,.43 27,.41
27..41 37..94 16..87 34..43 23..02
27..41 37,.94 19,.50 36,.19 27..41
28..28 37,.10 18,.63 35,.31 25,.65
27..41 37,.10 18,.63 35..31 25,.65
29,.16 38..82 19,.50 36,.19 27,.41
30 .04 38,.82 21,.26 37..10 25,.65
28,.28 37..10 18..63 34,.43 22.14
28,.28 31..80 15,.99 30,.92 21,.26
28,.28 31..80 15,.11 30 .04 23 .02
54 .62 37 .10 21,.26 30,.04 28,.28
32 .67 37..94 23 .89 37,.94 30 .92
31..80 37 .10 21 .26 35..31 28 .28
30 .04 34 .43 21,.26 33 .55 27 .41
30 .04 36 .19 18,.63 33..55 26 .54
30 .04 36 .19 19 .50 35,.31 28 .28
31 .80 37 .10 20 .38 36,.19 28 .28
31 .80 37 .10 20,.38 36 .19 29 .16
After Before After Before After 
Tmt Tmt Tmt Tmt Tmt
36. 19 --... ---- --- -- * -
36. 19 19. 50 33. 55 18. 63 33. 55
37.,10 18.,63 33.,55 18. 63 34.43
35.,31 17..75 31.,80 18. 63 31. 80
36..19 17. 75 33. 55 16. 87 33. 55
32. 67 16.,87 30.,04 15. 99 29. 16
36.,19 17..75 33.,55 17. 75 33. 55
36..19 --— — -- -- -- --
36,.19 16..87 33..55 15. 99 33. 55
37..94 20,38 35..31 19. 50 35. 31
37,,10 17,,75 32..67 17. 75 32. 67
36..19 17.,75 33.,55 16. 87 33. 55
37..10 20,.38 34..43 21.26 35. 31
36,.19 18,.63 33..55 17. 75 33. 55
36..19 17,.75 32..67 16. 87 33. 55
37..94 18,.63 33..55 17. 75 33. 55
36,.19 20.38 33,.55 17. 75 32. 67
33,.55 17,.75 31,.80 15. 99 30. 92
31..80 16,.87 28,.28 15. 11 29. 16
33,.55 17,.75 30,.04 15. 11 30. 04
36,.19 19,.50 31,.80 18. 63 32. 67
37,.10 21,.26 34,.43 22.14 36. 19
36 .19 20 .38 33,.55 19. 50 33. 55
35,.31 19 .50 31,.80 19. 50 32. 67
35,.31 19 .50 31 .80 17. 75 32. 67
35 .31 18 .63 31 .80 17. 75 32. 67
36 .19 19 .50 33 .55 18. 63 33. 55
37 .10 20 .38 33 .55 21.26 33. 55
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
GCl
GC2
GS1
GS2
76
77
78
79
80
81
82
Table 85. (continued)
February 15, March 22, April 25, June 7, June 2l,
1982 1982 1982 1982 1982
Before After Before After Before After Before After Before After 
Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
32. 67 37. 10
32. 67 37. 10
31. 80 37. 94
30. 04 37. 10
30. 04 37. 10
31. 80 37.,94
29. 16 36..19
30. 04 36.,19
31. 80 37..94
30. 92 38.,82
32. 67 39,,70
30. 92 37..10
30. 92 37..94
30. 04 37..94
31. 80 39..70
30. 04 37 .10
30. 92 37,.94
30. 04 37,.10
30. 92 38 .82
29. 16 34 .43
26. 54 33 .55
32. 67 37 .94
33. 55 38 .82
31. 80 35 .31
32. 67 37 .94
31. 80 36 .19
31. 80 36 .19
33. 55 38 .82
23. 02 38. 82
21.26 37. 94
19. 50 35. 31
17. 75 33. 55
18. 63 33. 55
19. 50 35. 31
19. 50 35..31
20.,38 34. 43
19..50 35.,31
19..50 35.,31
22.,14 37.,94
19..50 34..43
18.,63 35..31
21.26 37,.94
19..50 35,.31
20.38 36 .19
17..75 36,.19
21,.26 37,.10
16,.87 32,.67
15,.99 31,,80
21,.26 36,.19
23..02 35 .31
20 .38 35 .31
20,.38 36 .19
21,.26 35 .31
20 .38 35 .31
22,.14 37 .10
30. 92 37. 94
30. 04 37. 94
29. 16 37. 10
26.,54 36.,19
25. 65 35. 31
28. 28 37. 10
28..28 35.,31
27..41 35..31
27.,41 37..10
27.,41 37,.10
26.,54 37,,10
27.,41 35,.31
28..28 36,.19
30,.04 37,.94
26 .54 36 .19
28,.28 37 .10
29 .16 37,.10
25,.65 36 .19
24,.77 33,.55
29 .16 36 .19
30 .92 37 .10
28 .28 35 .31
28 .28 36 .19
27 .41 35 .31
27 .41 35 .31
30 .92 37 .10
22.14 36. 19
21.26 35. 31
19. 50 34. 43
18. 63 33. 55
16. 87 30. 92
19. 50 33. 55
18.,63 31..80
18.,63 32..67
18..63 33.,55
19..50 34. 43
20,.38 34..43
17..75 32..67
17..75 32..67
20,.38 35..31
18,.63 33,.55
19,.50 34,.43
16,.87 32 .67
18 .63 33 .55
17..75 30,.04
17 .75 30,.04
18,.63 31,.80
20,.38 34,.43
23 .89 34..43
18 .63 33 .55
18 .63 31 .80
18 .63 32 .67
20,.38 34 .43
22.14 36. 19
20.38 35. 31
19. 50 34. 43
19. 50 34. 43
17. 75 32. 67
18.,63 34. 43
17..75 33.,55
18.,63 32. 67
19..50 34. 43
19..50 35.,31
19.,50 35. 31
17,.75 33.,55
17..75 34. 43
20.38 36,.19
18 .63 34,,43
19 .50 35,.31
15 .99 32,.67
17 .75 32 .67
17 .75 31 .80
15 .99 30 .04
17 .75 32 .67
19 .50 35 .31
17 .75 33 .55
19 .50 34 .43
18 .63 32 .67
17 .75 33 .55
19 .50 34 .43
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85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
BC1
BC2
BS1
BS2
Table 85. (continued)
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Before After Before After Before
Tmt Tmt Tmt Tmt Tmt
32. 67 37. 94 19. 50 35. 31 28. 28
30. 92 35. 31 19. 50 33. 55 27. 41
31. 80 37. 10 19. 50 35. 31 29. 16
31. 80 37. 94 21.26 36. 19 30. 04
31. 80 36. 19 19. 50 34. 43 27. 41
32. 67 37.,10 20.38 36..19 29. 16
30. 92 36. 19 19. 50 34..43 28. 28
30. 92 36. 19 18. 63 34..43 28. 28
32. 67 37..10 19. 50 35..31 29. 16
32. 67 38..82 21.26 37..10 29. 16
31. 80 37.,10 20.38 35..31 26. 54
34.43 39..70 21.26 37,.10 29. 16
31. 80 36..19 19. 50 33..55 29. 16
31. 80 37..94 17. 75 34,.43 26. 54
34.43 39..70 18. 63 36..19 28. 28
30. 92 36..19 17. 75 34 .43 27. 41
34. 43 39 .70 22.14 38,.82 30. 92
32. 67 38 .82 18. 63 35 .31 28. 28
30. 92 36 .19 19. 50 35 .31 24. 77
30. 92 36 .19 17. 75 36 .19 22.14
26. 54 31 .80 15. 99 30 .92 23. 89
30. 04 33 .55 17. 75 36 .19 25. 65
After Before After Before After
Tmt Tmt Tmt Tmt Tmt
37.10 19.50 32.67 18.63 34.43
34.43 19.50 32.67 ----- -----
36.19 18.63 32.67 17.75 32.67
37.10 20.38 33.55 19.50 34.43
35.31 19.50 31.80 18.63 33.55
36.19 19.50 32.67 19.50 34.43
35.31 18.63 31.80 17.75 32.67
35.31 18.63 31.80 18.63 32.67
36.19 22.14 35.31 ----- -----
37.10 19.50 34.43 21.26 36.19
36.19 18.63 32.67 19.50 33.55
37.94 19.50 34.43 20.38 35.31
36.19 ----- ----- ----- -----
37.10 16.87 30.92 17.75 33.55
37.94 18.63 34.43 18.63 35.31
37.10 19.50 32.67 18.63 33.55
38.82 22.14 36.19 22.14 37.10
37.10 18.63 32.67 17.75 32.67
34.43 16.87 30.04 16.87 30.04
34.43 16.87 31.80 22.14 33.55
33.55 18.63 30.92 19.50 31.80
31.80 17.75 29.16 18.63 30.92
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Table 86. Potted Weights in Grams for P. Roebelenii O'Brian. Palm for Treatments 5, 6,
7, and 8 for Weeks February T5, March 22, April 25, June 7 and June 21, 1982
in Experiment 4.a
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Plant Before After Before After Before After Before After Before After
Number Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
1 37. 10 37.10 35.31 37.94 34.43 37.10 33.55 35.31 31.80 35.31
2 34.43 35.31 33.55 37.10 32.67 35.31 32.67 34.43 30.92 34.43
3 35. 31 35.31 32.67 34.43 32.67 35.31 30.04 33.55 29.16 33.55
4 37. 10 37.94 35.31 37.10 34.43 37.10 33.55 35.31 31.80 35.31
5 35. 31 36.19 35.31 37.94 33.55 36.19 32.67 34.43 30.92 34.43
6 35. 31 35.31 35.31 37.94 33.55 36.19 ----- ----- -----
7 33. 55 34.43 32.67 35.31 31.80 34.43 ----- ----- ---— -----
8 36. 19 37.10 35.31 37.94 33.55 36.19 31.80 33.55 30.92 34.43
9 36. 19 37.10 34.43 37.94 33.55 37.10 32.67 35.31 31.80 35.31
10 37. 10 37.94 36.19 38.82 34.43 37.94 33.55 36.19 32.67 36.19
Days in Plant
Interval Treatments Numbery
Long cycle
12 1 1-25
11 2 26-50
10 3 51-75
9 4 76-100
Short cycle
0 5 1-25
1 6 26-50
2 7 51-75
3 8 76-100
Controls
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
BrCl, 2 with plants; BrSl, 2 without plants 
RC1, 2 with plants; RSI, 2 without plants
GCl, 2 with plants; GS1, 2 without plants
BC1, 2 with plants; BS1, 2 without plants
^All pots received 2.3 g Peter's 25-9-17 soluble fertilizer, 400 ml/pot.
Plant
Number
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
BrCl
BrC2
BrSl
BrS2
26
27
28
29
30
31
32
33
Table 86. (continued)
February 15, March 22, April 25, June 7, June 2l,
1982 1982 1982 1982 1982
Before After Before After Before After Before After Before After 
Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
36. 19 37. 94 34. 43 37. 94 34. 43 37. 10 32. 67 34.,43 31. 80 35.,31
36. 19 37. 94 35. 31 37.,94 34. 43 37. 10 33. 55 35..31 32. 67 35. 31
36. 19 37. 10 34.,43 36. 19 33. 55 37. 10 32. 67 34. 43 30. 92 34.,43
37. 10 37. 94 35. 31 38. 82 34. 43 37. 10 34. 43 35..31 31. 80 36.,19
37. 10 38..82 36..19 39.,70 33. 55 37.,94 32..67 35.,31 31. 80 35..31
35. 31 36..19 34..43 37.,94 32. 67 36. 19 32..67 34.,43 31. 80 35.,31
35. 31 36..19 33. 55 37..10 32. 67 36.,19 32,,67 35,.31 31. 80 35..31
37. 94 38..82 37. 10 39..70 35. 31 37.,94 35..31 38..82 34. 43 37..10
35. 31 36.,19 34..43 37.,10 32.,67 36..19 31..80 33,.55 30. 04 34,.43
36. 19 37..10 34,,43 37..94 34.,43 37.,10 33..55 35..31 31. 80 36,.19
37. 94 38.,82 36.,19 39.,70 34.,43 37.,94 33,.55 37..94 32. 67 37..10
35. 31 35.,31 34..43 37..10 31.,80 35..31 30,,92 33..55 30. 04 34..43
36. 19 37..10 34.,43 37..94 32.,67 37.,10 32..67 35.,31 31. 80 36,.19
33. 55 35,,31 33,.55 37..10 31..80 35,.31 31,.80 33..55 ------- ------ ------
36. 19 37.,10 34..43 37..94 33.,55 37,.10 31,.80 34,.43 31. 80 35,.31
34. 43 36..19 33,.55 36,.19 30..92 34,.43 30,.92 33..55 29. 16 32,.67
35. 31 36..19 33,.55 37..10 31..80 36..19 32,.67 34,.43 30. 04 34,.43
30. 92 31,.80 30,.04 32,.67 29,.16 33 .55 30 .92 33 .55 29. 16 32 .67
30. 04 31,.80 29,.16 31,.80 29..16 32,.67 29 .16 31 .80 28. 28 31 .80
34. 43 37,.10 31 .80 37,.10 32..67 36 .19 30,.04 35 .31 29. 16 35 .31
34. 43 37,.10 33 .55 37,.10 32 .67 37 .10 30 .92 36 .19 30. 92 36 .19
35. 31 37,.10 34,.43 37,.10 33..55 37 .10 31,.80 36 .19 31. 80 36 .19
34. 43 36 .19 33 .55 30 .04 31,.80 36 .19 29 .16 35 .31 29. 16 35 .31
32. 67 34 .43 31 .80 34 .43 30 .04 35 .31 28 .28 34 .43 30. 04 33 .55
34. 43 37 .10 33 .55 37 .10 33 .55 37 .10 30 .92 36 .19 31. 80 36 .19
32. 67 36 .19 31 .80 35 .31 30 .92 36 .19 30 .04 35 .31 30. 04 35 .31
34..43 37 .94 33 .55 37 .94 33 .55 37 .10 31 .80 37 .10 — — — — 282
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
RC1
RC2
RSI
RS2
51
52
53
54
55
Table 86. (continued)
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Before After Before After Before 
Tmt Tmt Tmt Tmt Tmt
33. 55 37. 10 32. 67 36. 19 32. 67
32. 67 35. 31 31. 80 35. 31 31. 80
33. 55 37. 10 32. 67 36. 19 31. 80
34.,43 37. 10 32. 67 37. 10 31. 80
31..80 35.,31 28,,28 34.,43 30..04
33..55 37. 10 30.,92 37. 10 30..92
30.,04 33. 55 28.,28 33..55 28.,28
33..55 37.,10 31.,80 37..10 31.,80
33..55 36. 19 32.,67 35. 31 31.,80
33.,55 37..10 31.,80 36.,19 31..80
36..19 39.,70 34..43 38..82 33..55
33..55 37..10 30,.92 36.,19 31..80
33..55 37..10 30..92 36..19 30..92
34..43 37..10 33,.55 37..10 32..67
33..55 37..10 31,.80 35,.31 31.,80
32..67 37..10 32 .67 36..19 30..92
34..43 37..94 32..67 37,.94 32,.67
35 .31 37,.10 33..55 37,.10 30 .92
33,.55 37 .10 30..04 35..31 29..16
29,.16 31,.80 27,.41 30 .92 26..54
29,.16 32 .67 26 .54 31..80 27..41
34,.43 36 .19 33 .55 36 .19 30 .92
35 .31 37 .94 37 .10 37 .94 32 .67
34 .43 37 .10 34 .43 36 .19 30 .92
32 .67 35 .31 32 .67 35 .31 30 .04
33 .55 35 .31 33 .55 36 .19 30 .04
33 .55 36 .19 33 .55 36 .19 30 .04
After Before After Before After
Tmt Tmt Tmt Tmt Tmt
36.19 30.04 34.43 30.04 34.43
36.19 ---- ----- ----- -----
35.31 30.04 35.31 30.92 34.43
37.10 30.04 36.19 30.92 36.19
35.31 28.28 33.55 29.16 33.55
36.19 28.28 35.31 30.04 35.31
21.80 26.54 31.80 26.54 30.92
36.19 29.16 35.31 30.04 34.43
36.19 ---- -- ----- ---— -----
36.19 29.16 35.31 30.04 34.43
38.82 31.80 37.10 31.80 36.19
37.10 29.16 35.31 29.16 34.43
35.31 29.16 35.31 29.16 34.43
37.10 31.80 37.10 32.67 36.19
35.31 30.04 36.19 30.04 35.31
36.19 29.16 36.19 29.16 35.31
37.10 29.16 36.19 29.16 35.31
37.10 29.16 35.31 29.16 34.43
34.43 27.41 33.55 26.54 33.55
30.92 24.77 30.04 25.65 30.04
32.67 26.54 31.80 26.54 31.80
35.31 26.54 33.55 27.41 34.43
37.10 30.04 36.19 30.92 36.19
36.19 28.28 35.31 28.28 35.31
35.31 26.54 33.55 27.41 33.55
34.43 26.54 33.55 26.54 33.55
35.31 26.54 33.55 27.41 34.43
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
GCl
GC2
GS1
GS2
76
77
78
79
Table 86. (continued)
February 15, March 22, April 25, June 7, June 2l,
1982 1982 1982 1982 1982
Before After Before After Before
Tmt Tmt Tmt Tmt Tmt
33 .55 37. 10 34. 43 37. 10 30. 92
34 .43 37. 10 34. 43 37. 10 31. 80
36 .19 38. 82 36. 19 37. 94 32. 67
36 .19 38..82 36. 19 37. 94 32. 67
34 .43 37.,10 34. 43 36. 19 31. 80
32 .67 36,,19 32,,67 35..31 30. 04
32 .67 35.,31 32.,67 36.,19 29..16
33 .55 37,.10 34..43 37.,10 30..92
31 .80 35,.31 33..55 35.,31 30..04
31 .80 36..19 33.,55 35..31 30..04
34 .43 37,.10 34..43 36.,19 30..92
34 .43 36..19 33..55 37.,10 30.,92
35 .31 38..82 36,,19 37,,94 32.,67
33 .55 36,.19 33.,55 36,.19 30.,04
33 .55 37,.10 33,.55 36..19 30..92
34 .43 37,.10 ---- ...-- --, __
36 .19 38,.82 37,.10 38,.82 32..67
33 .55 36,.19 33,.55 36,.19 30,.92
32 .67 38 .82 35 .31 37,.10 31,.80
32 .67 37 .10 33,.55 36 .19 29..16
34 .43 28,.28 34,.43 36 .19 30..04
29 .16 33 .55 31..80 34,.43 28,.28
28 .28 32 .67 30 .04 33 .55 26,.54
33 .55 37 .10 31 .80 36 .19 30,.04
35 .31 38 .82 33 .55 37 .10 30 .92
32 .67 37 .10 31 .80 36 .19 29,.16
33 .55 37 .94 32 .67 37 .10 30 .04
After Before After Before After
Tmt Tmt Tmt Tmt Tmt
36. 19 27. 41 34. 43 28. 28 35. 31
36. 19 29..16 35. 31 29. 16 35.,31
37. 94 30. 92 37..10 30. 04 37. 10
37. 10 30.,04 37.,10 30.,04 36. 19
36. 19 29. 16 35..31 29. 16 35. 31
35. 31 27..41 34..43 29.,16 35.,31
34.,43 24.,77 33..55 27. 41 33. 55
36..19 28,.28 35,.31 30..04 35,.31
34..43 26,,54 33,.55 27.,41 33. 55
34..43 27,.41 33,.55 28,.28 33.,55
36..19 27..41 35,.31 28..28 36..19
37.,10 28..28 36..19 29,,16 36. 19
37..10 29,.16 36..19 30,.04 37,.10
35,.31 26..54 34,.43 27.,41 34,,43
36,.19 26,.54 35 .31 28.,28 35..31
37..10 30,.04 36,.19 30..92 37.,94
35,.31 27,.41 35,.31 28..28 35..31
36 .19 28 .28 35 .31 29,.16 36,.19
36..19 24,.77 35 .31 25,.65 35 .31
36..19 26,.54 35 .31 26 .54 35 .31
33 .55 23,.89 32 .67 25 .65 32 .67
31..80 23 .02 30 .92 23 .89 31 .80
37 .10 26 .54 34 .43 26 .54 35 .31
37,.10 29 .16 36 .19 30 .04 37,.10
35 .31 27,.41 35 .31 27 .41 35 .31
37 .10 27 .41 35 .31 29 .16 36 .19
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88
89
90
91
92
93
94
95
96
97
98
99
100
BC1
BC2
BS1
BS2
Table 86. (continued)
February 15, March 22, April 25, June 7, June 21,
1982 1982 1982 1982 1982
Before After Before After Before After Before After Before After
Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt Tmt
32. 67 36. 19
31. 80 36. 19
34. 43 37. 94
33. 55 37.,94
30. 92 35.,31
32. 67 37.,10
33. 55 37.,10
32. 67 37.,10
32. 67 37.,10
30. 92 36.,19
31. 80 36.,19
32. 67 37.,94
33. 55 38.,82
31. 80 37.,10
34. 43 39.,70
31. 80 35,,31
31. 80 38 .82
34. 43 39 .70
32. 67 37 .10
35. 31 39 .70
33. 55 38 .82
30. 92 36 .19
30..92 36 .19
27. 41 31 .80
29. 16 33 .55
31. 80 35. 31
31.,80 35. 31
33.,55 37. 10
31. 80 37..10
30..04 34..43
31..80 35..31
32. 67 37..10
31.,80 35..31
32. 67 36.,19
30..92 35..31
30.,92 35..31
31.,80 37,.10
33..55 37,.94
31,.80 36,,19
33,.55 38,.82
30,.92 35,.31
30 .04 36,.19
31 .80 37,.94
30..92 36 .19
35 .31 38,.82
30 .92 37,.10
30 .04 33 .55
30 .92 35 .31
26 .54 31 .80
27 .41 32 .67
29. 16 35. 31
29. 16 35. 31
30. 92 37.,10
30. 04 37. 10
28. 28 34. 43
30..04 36. 19
30.,92 37.,10
29..16 35.,31
30.,04 36.,19
28.,28 35.,31
29.,16 34.,43
30.,04 37..10
30,.92 37.,10
29..16 35..31
30..92 37,.94
30..04 36..19
28 .28 37..10
30,.04 38 .82
29 .16 37,.10
32 .67 38 .82
30 .04 37..10
26 .54 35 .31
29 .16 35 .31
26 .54 33 .55
29 .16 31 .80
26. 54 33. 55
25. 65 34. 43
28. 28 36. 19
26. 54 35. 31
26. 54 34. 43
26.,54 34.,43
28.,28 36. 19
26.,54 34.,43
27.,41 35.,31
26.,54 33.,55
26..54 34,.43
29.,16 36,.19
30,,04 37,.10
26,.54 35,.31
28,.28 37,.10
23 .89 35 .31
26 .54 37,.10
26 .54 35 .31
30 .04 37,.94
25 .65 35 .31
23 .02 31 .80
24 .77 33 .55
23 .89 31 .80
23 .89 30 .92
27..41 34. 43
27. 41 35. 31
30. 04 36. 19
28. 28 36. 19
27..41 34..43
29.,16 35..31
28..28 34.,43
29.,16 35.,31
26,.54 33..55
27..41 34..43
30..92 37..10
28..28 35..31
30,.04 37..10
26 .54 35 .31
29,.16 37 .10
30,.04 35 .31
31,.80 37 .94
26 .54 35 .31
23 .89 32 .67
25 .65 34 .43
25 .65 32 .67
25 .65 31 .80
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Table 87. Length Differences of the Longest Leaf (cm) Taken on January 12, and June 21,
1982 for P. Roebelenii O'Brian. Palm in Experiment 5.a
Plant
Number
Date 2 
June 21, 
1982
Date 1 
January 12, 
1982 Difference
Plant
Number
Date 2 
June 21, 
1982
Date 1 
January 12, 
1982 Difference
1 20.32 19.05 1.27 19 19.05 20.32 -1.27
2 17.78 15.24 2.54 20 15.24 20.32 -5.08
3 16.51 15.24 1.27 21 17.78 16.51 1.27
4 17.78 17.78 0 22 16.51 15.24 1.27
5 ----- 19.05 *--- 23 20.32 17.78 2.54
6 21.08 19.05 2.03 24 17.78 13.97 3.81
7 18.24 19.05 -0.76 25 16.51 17.78 -1.27
8 19.05 21.59 -2.54 26 19.05 16.51 2.54
9 17.01 19.05 -2.04 27 20.32 16.51 3.81
10 19.05 16.51 2.54 28 17.78 17.78 0
11 17.78 17.78 0 29 20.32 20.32 0
12 15.24 12.7 2.54 30 20.83 17.78 3.05
13 20.32 21.59 -1.27 31 17.78 20.32 -2.54
14 15.24 13.97 1.27 32 19.56 19.05 0.51
15 19.05 20.32 -1.27 33 16.57 21.59 -5.02
16 16.51 22.86 -6.35 34 17.78 20.32 -2.54
17 17.78 13.97 3.81 35 15.24 20.32 -5.08
18 19.05 21.59 -2.54 36 17.78 19.05 -1.27
Plant Number
1-25 Tmt 1
26-50 Tmt 2
51-75 Tmt 3
C-3, C-6 Tmt 4
C-l, C-4 Tmt 5
C-2, C-5 Tmt 6
C-7, C-8 Tmt 7
S-l, S-2 Tmt 8
Plants with 3. 
Plants with 3. 
Plants with 3. 
No plants, 3.1 
No plants, 3.6 
No plants, 3.6 
Plants with no 
No plants, no
Treatments (Tmt)
1 g SulfurKote 21-6-12, 6 month release 
6 g Osmocote 18-6-12, 8-9 month release 
6 g Osmocote 19-6-12, 3-4 month release 
g SulfurKote 21-6-12, 6 month release 
g Osmocote 18-6-12, 8-9 month release 
g Osmocote 19-6-12, 3-4 month release 
fertilizer in soil mix 
fertilizer; only soil mix
formulation
formulation
formulation
formulation
formulation
formulation
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63
Table 87. (continued)
Date 2 
June 21, 
1982
Date 1 
January 12, 
1982 Difference
Plant
Number
Date 2 
June 21, 
1982
Date 1 
January 12 
1982
17.78 20.32 -2.54 65 17.78 20.32
20.32 13.97 6.35 66 15.24 15.24
17.78 20.32 -2.54 67 17.78 20.32
18.29 20.32 -2.03 68 17.02 20.32
13.97 17.78 -3.81 69 17.78 21.59
17.78 19.05 -1.27 70 20.32 17.78
19.05 20.32 -1.27 71 20.32 20.32
17.78 20.32 -2.54 72 17.78 17.78
15.75 15.24 0.51 73 14.73 15.24
20.32 22.86 -2.54 74 16.51 20.32
19.05 20.32 -1.27 75 17.78 19.05
17.78 12.70 5.08 C7 17.78 19.05
13.97 11.43 2.54 C8 19.05 20.32
20.32 20.32 0
24.13 22.86 1.27
17.02 17.78 -0.76
16.51 20.32 -3.81
17.27 17.78 -0.51
19.05 17.78 1.27
21.59 16.51 5.08
19.05 20.32 -1.27
20.32 24.13 -3.81
16.51 16.51 0
----- 15.24
19.05 19.05 0
15.24 17.78 -2.54
16.51 17.78 -1.27
20.32 22.86 -2.54
Table 88. Differences in Number of Leaves Taken on January 12, and June 21, 1982 for
P. Roebelenii O'Brian. Palm in Experiment 5.a
Plant
Number
Date 2 Date 1 
June 21, January 12, 
1982 1982
Plant 
Difference Number
Date 2 
June 21, 
1982
Date 1 
January 12, 
1982 Difference
1 6 2 4 19 6 3 3
2 5 2 3 20 5 2 3
3 5 2 3 21 6 3 3
4 6 2 4 22 6 3 3
5 --- 3 --- 23 6 3 3
6 6 3 3 24 7 3 4
7 5 2 3 25 5 2 3
8 5 2 3 26 6 3 3
9 5 2 3 27 6 3 3
10 5 3 2 28 7 3 4
11 5 3 2 29 7 3 4
12 5 2 3 30 6 3 3
13 5 3 2 31 6 3 3
14 4 3 1 32 6 3 3
15 5 3 2 33 6 3 3
16 5 3 2 34 5 2 3
17 5 2 3 35 6 3 3
18 6 3 3 36 6 3 3
aPlant Number Treatments (Tmt)
1-25 Tmt 1; Plants with 3.1 g SulfurKote 21-6-12, 6 month release formulation
26-50 Tmt 2; Plants with 3.6 g Osmocote 18-6-12, 8-9 month release formulation
51-75 Tmt 3: Plants with 3.6 g Osmocote 19-6-12, 3-4 month release formulation
C-3, C-6 Tmt 4; No plants, 3.1 g SulfurKote 21-6-12, 6 month release formulation
C-l. C-4 Tmt 5; No plants, 3.6 g Osmocote 18-6-12, 8-9 month release formulation
C-2, C-5 Tmt 6; No plants, 3.6 g Osmocote 19-6-12, 3-4 month release formulation
C-7. C-8 Tmt 7: Plants with no fertilizer in soil mix
S-l, S-2 Tmt 8 ; No plants, no fertilizer; only soil mix
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3
3
4
3
3
3
3
3
4
3
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Table 88. (continued)
Date 2 Date 1 Date 2 Date 1
June 21, January 12, Plant June 21, January 12,
1982 1982 Difference Number 1982 1982
6 3 3 65 6 2
4 2 2 66 5 2
6 2 4 67 6 3
7 3 4 68 6 2
5 2 3 69 6 3
6 2 4 70 6 3
5 2 3 71 6 3
5 2 3 72 6 3
5 2 3 73 5 2
6 2 4 74 6 2
6 3 3 75 5 2
5 2 3 C7 7 3
5 3 2 C8 7 3
5 3 2
5 3 2
4 3 1
5 3 2
5 2 3
6 2 4
5 3 2
5 2 3
5 3 2
7 3
n
4
6
£
3 3
6 2 4
5 2 3
6 3 3
Table 89. Foliage Root and Total Dry Weights in Grams for P. Roebelenii O'Brian. Palm
for June 21, 1982 in Experiment 5.a
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
1 1.29 .50 1.79 19 1.05 .49 1.54
2 .83 .13 .96 20 .80 .40 1.20
3 .60 .17 .77 21 .96 .50 1.46
4 .92 .45 1.37 22 1.04 .37 1.41
5 ---- ---- ---- 23 1.21 .52 1.73
6 1.25 .48 1.73 24 .95 .84 1.79
7 .66 .32 .98 25 .91 .40 1.31
8 .89 .38 1.27 26 1.03 .36 1.39
9 .78 .34 1.12 27 .91 .32 1.23
10 .74 .31 1.05 28 1.14 .46 1.60
11 .90 .31 1.21 29 1.27 .79 2.06
12 .58 .26 .84 30 1.60 .65 2.25
13 1.08 .46 1.54 31 1.35 .53 1.88
14 .43 .19 .62 32 1.01 .51 1.52
15 .85 .38 1.23 33 1.02 .43 1.45
16 1.06 .61 1.67 34 .86 .38 1.24
17 .63 .38 1.01 35 1.28 .51 1.79
18 1.10 .54 1.64 36 .99 .43 1.42
aPlant Number
1-25 Tmt 1
26-50 Tmt 2
51-75 Tmt 3
0-3, C-6 Tmt 4
C-l, C-4 Tmt 5
C-2, C-5 Tmt 6
C-7, C-8 Tmt 7
S-l, S-2 Tmt 8
Plants with 3. 
Plants with 3. 
Plants with 3. 
No plants, 3.1 
No plants, 3.6 
No plants, 3.6 
Plants with no 
No plants, no
Treatments (Tmt)
1 g SulfurKote 21-6-12, 6 month release 
6 g Osmocote 18-6-12, 8-9 month release 
6 g Osmocote 19-6-12, 3-4 month release 
g SulfurKote 21-6-12, 6 month release 
g Osmocote 18-6-12, 8-9 month release 
g Osmocote 19-6-12, 3-4 month release 
fertilizer in soil mix 
fertilizer; only soil mix
formulation
formulation
formulation
formulation
formulation
formulation 290
Table 89. (continued)
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
Plant
Number
Foliage
Dry
Weight
Root
Dry
Weight
Total
Dry
Weight
37 1.00 .41 1.41 65 .95 .38 1.33
38 .64 .20 .84 66 .77 .26 1.03
39 .96 .36 1.32 67 1.40 .51 1.91
40 1.56 .35 2.41 68 1.03 .37 1.40
41 .83 .29 1.12 69 1.17 .51 1.68
42 1.01 .44 1.45 70 1.16 .24 1.40
43 1.28 .64 1.92 71 1.19 .42 1.61
44 1.01 .47 1.48 72 .96 .36 1.32
45 .83 .36 1.19 73 .69 .31 1.00
46 1.33 .57 1.90 74 1.20 .42 1.62
47 1.07 .46 1.53 75 .86 .38 1.24
48 .80 .25 1.05 C7 .90 .57 1.47
49 .65 .24 .89 C8 1.14 .54 1.68
50 1.25 .50 1.75
51 1.58 .63 2.21
52 .66 .22 .88
53 .87 .40 1.27
54 .89 .34 1.23
55 .96 .46 1.42
56 .95 .31 1.26
57 1.04 .42 1.46
58 1.12 .56 1.68
59
AH
1.24 .59 1.83
OU
61 1.07 .46 1.53
62 1.11 .42 1.53
63 .74 .29 1.03
64 .98 .42 1.40
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Table 90.
y
Soluble Salt Leachate Conductivities, EC = mmhos/cm (Solu-Bridgex) for Weeks 
February 11, February 18, February 25, March 18, March 29, April 15, April 25, 
May 10, May 24, June 1, June 11 and June 21, 1982 for P. Roebelenii O'Brian. 
Palm in Experiment 5.a
February 25, March 18, March 29, April 15, 
1982 1982 1982 1982
Plant
Number
February 11, 
1982
February 18, 
1982
1 .80 .80 1.35 .70 .85 .80
2 .98 1.15 1.80 1.10 1.10 1.00
3 1.00 1.40 1.70 1.10 .95 .85
4 1.50 1.60 1.55 1.00 .90 .95
5 .90 1.30 1.40 1.00 .85 .85
6 1.35 1.00 1.30 .85 .70 .65
7 1.05 1.20 1.65 .65 .85 .95
8 .73 1.00 ---  .90 .80 .70
9 1.00 1.55 1.00 .90 .85
10 1.30 1.05 1.25 .75 .75 .80
11 1.10 1.40 1.50 .95 .80 .80
12 .98 1.30 1.50 .85 .85 .70
13 1.10 1.25 1.75 1.00 .85 .90
14 .83 1.10 1.70 .95 1.05 .80
15 .77 .85 1.25 .70 .70 .80
16 .90 1.15 1.50 .75 .85 .85
17 1.10 .95 1.35 .80 .80 1.15
aPlant Number Treatments (Tmt)
1-25 Tmt 1; Plants with 3. 1 g SulfurKote 21-6-12, 6 month release formulation
26-50 Tmt 2; Plants with 3. 6 g Osmocote 18-6-12, 8-9 month release formulation
51-75 Tmt 3; Plants with 3.6 g Osmocote 19-6-12, 3-4 month release formulation
C-3, C-6 Tmt 4; No plants, 3.1 g SulfurKote 21-6-12, 6 month release formulation
C-l, C-4 Tmt 5; No plants, 3.6 g Osmocote 18-6-12, 8-9 month release formulation
C-2, C-5 Tmt 6; No plants, 3.6 g Osmocote 19-6-12, 3-4 month release formulation
C-7, C-8 Tmt 7; Plants with no fertilizer in soil mix
S-l, S-2 Tmt 8 ; No plants, no fertilizer; only soil mix
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
Table 90. (continued)
February 11, February 18, February 25, March 18, March 29,
1982 1982 1982 1982 1982
.70 .85 1.10 .80 .80
.70 .85 1.00 .70 .85
.75 .80 1.45 .95 .90
1.15 1.05 1.30 .85 .80
.85 1.25 1.60 .75 .65
.65 .85 1.45 .95 .85
.83 1.20 1.90 .85 • .80
.75 1.00 1.50 1.05 .95
.72 .65 .90 .65 1.00
.50 .65 .80 .90 1.05
.70 .80 .90 .80 1.25
.75 .70 .80 .80 .75
.57 .65 .80 .60 .80
.55 .65 .80 .80 .90
.80 .85 .80 .85 .90
.70 .65 .85 .85 .70
.60 .65 .75 .70 .65
.65 .65 .75 .70 .70
.70 .60 .75 .75 .70
.82 .80 .65 .80 .80
.60 .65 .80 .75 1.00
.49 .60 .75 .50 .80
.55 .55 .65 .60 .70
.60 .55 .80 .63 .72
.55 .65 .75 .65 .90
.57 .80 .80 .70 .90
.65 .65 .90 .70 .85
.67 .75 .65 .50 .65
.57 .55 .75 .80 .75
.65 .60 .90 1.10 1.15
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
Table 90. (continued)
February 11, February 18, February 25, March 18, March 29,
1982 1982 1982 1982 1982
.80 .65 .95 .75 .90
.80 .80 .90 .85 .85
.68 .65 1.00 .70 .90
1.35 1.30 1.55 1.00 1.25
1.00 1.35 1.60 1.15 1.60
.98 ---- 1.60 1.35 1.50
1.00 ---- 1.35 1.30 1.25
1.04 1.25 1.60 1.10 1.30
1.08 1.20 1.60 1.50 1.45
.80 1.05 1.30 1.45 1.05
.70 .95 1.05 .85 1.05
.85 1.10 1.50 1.25 1.20
.85 1.10 1.35 1.40 1.30
.80 1.00 1.45 1.30 1.10
.65 .85 1.35 1.20 .85
.70 1.40 1.35 1.15
.80 .85 1.35 1.20 1.20
.55 .75 1.35 .95 1.10
.73 .90 1.15 1.00 1.25
.75 .90 1.30 1.15 1.40
1.10 1.05 1.40 1.20 1.60
1.05 1.30 1.60 1.60 1.70
1.05 1.00 1.70 1.20 1.45
.85 .85 1.30 1.10 1.10
1.20 1.10 1.40 1.20 1.35
.80 .80 1.15 1.10 1.05
.69 .80 1.25 .85 1.10
.85 .85 1.20 1.10 .90
Table 90. (continued)
Plant ' 
Number
February 11, 
1982
February 18, 
1982
February 25, 
1982
March 18, 
1982
March 29, 
1982
April 15, 
1982
Cl .85 .53 .95 .95 .80 1.20
C2 .95 1.05 1.75 1.40 1.50 1.60
C3 1.75 1.45 1.80 1.10 .95 1.15
C4 .85 .70 1.10 1.20 .85 1.35
C5 .93 .85 1.50 1.15 1.20 1.50
C6 1.40 1.05 1.90 1.20 1.00 1.05
C7 - ---- ---- .40 .36 .32
C8 ---- ---- ---- .46 .32 .32
SI 1.20 1.10 1.05 .60 .38 .42
S2 1.05 1.15 .85 .55 .43 .42
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
Table 90. (continued)
April 25, May 10, May 24, June 1, June 11,
1982 1982 1982 1982 1982
1.10 1.20 1.20 1.40
1.10 .93 .95 1.00 .95
.90 .70 .70 .68 .95
1.00 .77 .95 1.00 1.10
.75 .75 1.10 ---- ----
.87 .70 .85 1.10 1.00
.95 .77 .90 .85 .95
.90 .90 1.10 .87 .90
.95 .80 .77 .90 .95
.90 .75 .80 .87 .95
1.00 .85 1.30 1.30 1.30
1.10 .95 1.20 1.40 1.45
.90 .85 .80 .87 .78
.95 .90 1.20 1.05 1.10
.89 .90 1.10 1.10 1.15
.89 1.10 1.05 .95 1.00
1.10 .65 .90 .87 .87
.95 .95 1.10 .87 .92
.77 .95 1.00 .95 .90
.82 .85 1.10 .90 1.05
.80 .75 1.10 .93 1.20
.70 .80 1.00 1.10 1.20
.92 .90 1.00 1.00 1.00
.91 .80 1.10 1.05 .90
1.20 1.25 1.30 1.50 1.25
.99 1.20 1.20 1.95 1.35
1.30 1.10 1.35 1.30 1.00
1.40 1.05 1.20 1.50 1.40
1.30 1.20 1.15 1.30 1.20
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
April 25,
1982
 Table 90. (continued)
May 10, May 24, June 1,
1982 1982 1982
June ll,
1982
1.20 1.10 1.30 1.50 1.45
1.15 1.00 1.20 .95 1.50
.87 .85 ---- 1.10 1.20
1.00 .90 .80 .92 .88
.95 1.15 1.10 1.10 1.35
.82 .90 1.05 1.00 1.15
.80 .85 1.10 1.10 1.25
.79 .85 1.10 1.10 1.20
1.10 1.15 1.10 1.25 1.40
.92 1.20 1.15 1.10 1.20
.80 .95 .90 1.05 1.10
.83 1.00 1.40 1.35 1.40
.82 1.00 1.20 1.20 1.25
.95 1.10 .93 1.20 1.35
---- 1.25 1.35 1.05 1.20
1.00 .95 1.10 1.25 1.35
1.10 1.50 1.35 1.45 1.25
1.39 1.00 1.45 1.85 1.90
1.10 1.25 1.15 1.40 1.50
1.45 1.10 1.10 1.45 1.30
1.30 1.30 1.45 1.60 1.40
1.80 1.50 1.45 1.25 1.30
1.70 1.25 1.30 1.30 1.30
1.70 1.55 1.25 1.10 .05
1.75 1.45 1.15 1.25 1.15
1.15 .95 1.25 1.30 1.25
1.30 1.30 1.25 ---- 1.20
1.20 1.35 1.10 1.20 1.00
1.05 1.30 1.20 1.30 1.50
1.32 1.05 1.10 1.30 1.20
1.55 1.35 ---- ---- ----
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
Cl
C2
C3
C4
C5
C6
C7
C8
SI
S2
Table 90. (continued)
April 25, May 10, j May 24, June 1, June 11,
1982 1982 1982 1982 1982
1.40 1.20 1.30 1.30 1.35
1.10 1.15 1.15 1.20 1.10
1.75 1.70 1.55 1.50 1.65
---- 1.35 1.20 1.30 1.10
1.40 1.50 1.50 1.35 1.30
1.55 1.20 1.40 1.35 1.25
1.50 1.10 1.45 1.50 1.60
1.47 1.40 1.65 1.55 1,50
1.50 1.30 1.35 1.40 1.60
1.25 1.30 1.40 1.30 1.25
1.30 1.20 1.35 1.55 1.45
1.90 1.70 1.90 2.20 1.70
1.30 1.35 1.15 1.05 1.25
1.13 1.00 1.20 l.oO 1.15
1.20 1.40 1.40 1.50 1.45
1.10 1.75 1.60 1.75 1.90
1.85 1.10 2.10 1.30 1.75
1.35 1.10 .88 .95 .95
1.35 1.50 1.40 1.70 1.65
1.50 1.50 1.50 1.65 1.40
1,30 1.05 1.20 1.50 1.60
.32 .33 .32 .34 .34
.30 .28 .32 .32 .30
.44 .39 .45 .43 .40
.40 .40 .36 .42 .33
Table 91.• Length Difference of the Longest Leaf (cm) Taken on February 25 and June 21,
1982 for P. Roebelenii O'Brian. Palm in Experiment 6.a
Date 2 Date 1
Plant Number June 21, 1982 February 25, 1982 Difference
1 20.32 17.78 2.54
2 17.78 17.78 0
3 22.35 22.86 -0.51
4 16.51 20.32 -3.81
5 19.05 20.32 -1.27
6 21.59 19.05 2.54
7 16.59 20.32 -3.73
8 17.78 21.59 -3.81
9 15.24 19.05 -3.81
10 21.59 -----
11 16.51 20.32 -3.81
12 18.8 22.86 -4.06
13 16.51 19.05 -2.54
14 17.27 20.32 -3.05
15 13.97 19.05 -5.08
16 16.51 22.86 -6.35
17 19.05 21.59 -2.54
18 19.05 21.59 -2.54
aPlant Number
1-6 , Treatment 1. No additional dolomitic lime added to Metro 500 Mix
7-12, Treatment 2 , 35.4 g/11.4 1. Metro 
(50% increase)
500 Mix, dolomitic lime added
13-18, Treatment 3, 70.8 g/11.4 1. Metro 
(100% increase)
500 Mix, dolomitic lime added
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Table 92. Differences in Number of Leaves Taken on February 25 and June 21, 1982 for
P. Roebelenii O'Brian. Palm in Experiment 6.a
Plant Number
Date 2 
June 21, 1982
Date 1 
February 25, 1982 Difference
1 7 3 4
2 7 3 4
3 6 3 3
4 5 3 2
5 7 3 4
6 6 3 3
7 5 O 3
8 4 3 1
9 6 3 3
10 --- 3 ---
11 6 3 3
12 7 3 4
13 6 3 3
14 5 3 2
15 5 3 2
16 5 3 2
17 5 3 2
18 5 3 2
aPlant Number
1-6 , Treatment 1, No additional dolomitic lime added to Metro 500 Mix
7-12, Treatment 2, 35.4 g/11.4 1. Metro 500 Mix, dolomitic lime added
(50% increase)
13-18, Treatment 3, 70.8 g/11.4 1. Metro 500 Mix, dolomitic lime added
(1007, increase)
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Table 93. Foliage, Root and Total Dry Weights in Grams Taken on June 21, 1982 for
P. Roebelenii O'Brian. Palm in Experiment 6.a
Plant Number Foliage Weights Root Weights Total Weights
1 1.13 0.50 1.63
, 2 0.86 0.50 1.36
■ 3 1.17 0.55 1.72
4 0.80 0.36 1.16
5 0.95 0.43 1.38
6 1.02 0.44 1.46
7 0.49 0.20 0.69
8 0.68 0.22 0.90
9
10
11
0.61 0.34 0.95
0.63 0.35 0.98
12 1.03 0.55 1.58
13 0.71 0.34 1.05
14 0.78 0.38 1.16
15 0.68 0.28 0.96
16 0.80 0.34 1.14
17 0.78 0.38 1.16
18 0.79 0.32 1.11
Plant Number
1-b , Treatment 1, No additional dolomitic lime added to Metro 500 Mix 
7-12, Treatment 2, 35.4 g/11.4 1. Metro 500 Mix, dolomitic lime added
(507o increase)
13-18, Treatment 3, 70.8 g/11.4 1. Metro 500 Mix, dolomitic lime added
(1007o increase)
Table 94. Foliage Tissue Mn, Zn, Fe and Cu in ppm Taken on June 21, 1982 for P. Roe­
belenii O'Brian. Palm in Experiment 6.a
Plant Number
Mn
ppm
Zn
ppm
Fe
ppm
Cu
ppm
1 31.42 53.10 48.68 5.75
2 14.53 52.33 98.84 6.98
3 17.52 47.0 42.74 5.56
4 36.25 50.0 125.0 6.25
5 23.68 63.16 105.26 7.37
6 22.55 53.92 98.04 5.88
7 19.39 40.82 91.84 7.14
8 19.12 66.18 169.12 10.29
9 18.85 49.18 147.54 9.02
10 ----- ---- ------ -----
11 18.25 47.62 95.24 8.73
12 15.05 48.54 116.50 6.80
13 24.65 42.25 112.68 7.75
14 26.92 51.28 141.03 8.33
15 22.06 58.82 139.71 8.82
16 17.50 37.50 131.25 6.88
17 25.0 51.28 121.79 9.62
18 18.35 44.30 113.92 8.86
aPlant Number
1-6 , Treatment 
7-12, Treatment
1, No additional dolomitic lime added to Metro 500 Mix
2 , 35.4 g/11.4 1. 
(50% increase)
Metro 500 Mix, dolomitic lime added
13-18, Treatment 3, 70.8 g/11.4 1. Metro 500 Mix, 
(100% increase)
dolomitic lime added
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Table 95. Soil Mix pH, Zn, Cu, Mn and Fe in ppm Taken on June 21, 1982 for P. Roebelenii
O'Brian. Palm in Experiment 6.a
Plant Number PH Zn Cu Mn Fe
1 6.3 30.2 27.8 53 99
2 6.4 44.3 22.0 59 110
3 6.4 30.2 25.5 52 89
4 6.4 24.5 21.8 47 113
5 6.4 23.4 19.5 56 85
6 6.4 26.5 19.7 59 108
7 7.0 20.5 19.6 46 92
8 6.8 20.9 18.5 50 101
9 
i n
6.8 20.7 17.5 60 104
1U
ii 6.7 20.4 16.9 59 107
12 6.6 19.8 18.1 56 95
13 6.7 22.9 18.0 49 100
14 6.9 19.7 20.7 50 99
15 6.9 21.5 18.5 49 107
16 6.8 23.0 18.0 46 99
17 6.8 19.5 16.5 48 92
18 6.8 19.0 17.0 51 87
aPlant Number
1-6 , Treatment 1. No additional dolomitic lime added to Metro 500 Mix
7-12, Treatment 2 , 35.4 g/11.4 1. Metro 500 Mix, dolomitic lime added
(50% increase)
13-18, Treatment 3, 70.8 g/11.4 1. Metro 500 Mix, dolomitic lime added
(100% increase)
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